;,-./e3e-WPPQT| (UD WBWIW 11 April 2003 * ~ ~~~ ~r* *cooooz* APPARATUS AND
METHOD FOR RECORDI NG APPARATUS AND METHOD FOR REP %ﬁ[‘A PARARUS AND
VETHOD Fiﬁmﬁ mﬁmm REPRODUCTI ON AND DI STRI BUTI ON MEDI'U n| cal Field
“this in \ es to data recording and/ or reproductive apparatus and
data storage,edi«uns, and nore particularly to manipulating the

recordi ng/reproducr ng/storage of data to account fez defects m
medi um Background of the Invention 'flge data recorded in or\w\aﬁ“\ Mm“
froma hard disk drive (referred to as an HDD hereinafter) is nman

the file managenent Function of a built-in operating system(referre to as
am OGS hereafter or a host conmputer. For exanple, an HDD itself is not

i nvol ved i Eg:grcggg QQ al ea orfraearnthe di sk,
hut the da@%‘g‘ j i e
conput er. 4 %@&éﬁgman

area speci ' ‘ '

"UNI X* {both are brad narres) e Iﬁyﬁ)tne e recordr ng area is
divided into fixed size data oiéf?% ﬂﬁ:ﬂﬂﬂl}lm bytes) when a disk is
initialiggahtdsa]l frdrited”), and data is recorded inunits of the data

bl ocks. This method is called fixed size division. In fixed size division,

t he nunmber which ithispdeivkneibs serdtds (Uoeldarnedecbed Aty satt/@r | D
hereafter) is witten at the 11 April 2003 2 head of each scctor when the
di sk i s raprodidized apbagecter ahd dah cdtcesige phyisuwa) . aypbgidreon on t he

di sk. For exanple, a sector TD consists of an t3 bit sector nunber, a 7.6
bit tracRakaEarky .9 te maphpYbahinthdiher@corddnsi repredic ioledsikonggeode
(ref erred to rte t"hC (Cyclic Redundancy Check code hereinafter) . The
host conPlit@ALadagesme” §eEt 8rLGE byltusle S6PTAIPEREUDS | ogi cal , bl ock

nunber s )gre,ferred tQ. %eL A L |caI Bl ock Address) hereinafter). The
physi calm “Mhich data is to be recorded i9 specified
by the host conputgf, %a%aLﬁééordfaglri%ﬁ%%oaﬂcgéef‘%&‘%%%er of a

conventional HDD system In this exenplary structure I's used as
an OS. lacihe exsteameel cbi g1 @i eRnegessyr i ¥nhinddf&f e edet @188 MPU
hereafter) 11 controls the functions of HDD 1. A serve circuit 12 generates
a drivi ngashgaadntf duneaibnobki agbhwilit Aol opeeQlingoivstoh 3 {ofefrerfiedot 0 as
VCM hereinafter) , and the VCM accordingly firect a nagnetic head (not
shown i nat he! difalieny e faepl estri beth it cackupesi t | Bor orxanmdiesk ah8HDA buf f er

itgelf is nol involved in specification of data recording arca orxr
frace area in the disk, but the data is recorded in an area which
ig epccified by the host computer. Further, when data is
reproduced, the data ig read out from an area specified by the
host computer,

I'n opcration of the "MS5-DOS" or "UNIX' (both are brand
naumcs) oparating systems, the recording area is divided into
[ixed size data blccks (512 bytes ox 1024 bytes) when a disk is
initialized {or “formatted"), and data is recorded in units of
the data blocka. This method 13 called fixed size division.

In fixed size division, the number which is specific to

a sector {(referraed to as scctor ID hereinafter) is written at the



accunul ates data supplied fromthe outside to HDTV 1 and data to be
supplied to the out tide fromHDD 7.. A RW(read/wite) channel processing
unit 17 generates a signal to be recorded on tic disk 18ladP@ 5% read
out fromthe disk 18 A hard disk controller (referred to as HDC
hereinafter) 15 controls the witing/reading of data in/frombuffer 16 arid
transfers data 11 April 2003 3 betwezn the buffer and RW channel
processing unit 17 based on control by the MPU 11. An MPU bus 14 coupl es
MPU 11, servo circuit 12 HDC :L5, and R/'Wchannel processing unit 1.7. ,fin
error correcting code (referred to as ACC hereiriafter) is added to the
data to be recorded in the disk 18. VMen the DCC indi cates that Z11 error
is pres inre roduced dat a %he 1 again.triies to reproduce the

data fr ?ﬁ“éh%fk D T Gpd §f‘| 1%}%“’1%&“11 Ry pFBcesi i 4h & typi cal
HDD, ted t t | .

The. WPt R P St BOP B ST S i cihod Rt actaM Tt b kst ou
as a de{ﬁcuxﬁe&ﬁ'\;ﬁﬁ% at %n,b’ilﬂesQ@% 3 sect?s it&el ?‘Etoﬁ'{‘aél@ Exﬁ] B Of, Tt ry

processing that ectrve so 1 fe next

tinme daﬁ@t'?lﬁ%?QhﬁﬁQanahBe dhﬁkbléW%n@ﬁf%ﬁkb%@n?eéé@é {Se Ot difeQd) but
rather, a r t pl aceni ent sector | ocated on a nornmal 7.y unused portion of the

di sk i ~asteds| (Ggattiad eAuntiacgetret ik veb&eHedleindlitsrprocessing is call ed
repl aci ng sector processing. The HUD 1 i~ connected to a host conputer 2 by
way o~ 1 bus sucirles rosSCsbmpSnalk| mienge eheSpstenr| ODeby aceg dlsa or an
1D1: (zntPgr~md Drive DI ectronics) bus . "NtS-DOc" is used a:, an CS 21
in the ﬁ@s&c%omﬁnkqglch] blogy aumevr@e(mﬂﬁangedZZO|ssaLBAogﬁQQn¢aﬁ' accessi ng
the disc 18 as_L~l ock device. A logical format _program 23 is a program for
Wi Li ngBierel Ii&cmrt%% hergingftex} or~'—F eatnwleﬁéxpowaheneon selet g g 11

April 2003 4 idLzle i a ). Lequir, e disk 1~ 1is

TR U N el R A e S A S e

dev. |ae fr 22 and the | ogical format program 23, and is a program for
serving T/C?% hout / Qut put) between host conputer 2 and HDD Weat inage and

audi o data (rei: gxfpd it s%%wAVaﬁaéﬁerF@IﬂW%fttr%'&u% 8rNL 0B H3En @ Sritlie 1S

recorded in the above no ntionod HOD™1 in | ogical b~. ock units, then a
conti NnUQUIS @fxceaaMm ofn datia keXxeRpOKeN stpraitddegcomdedogn tbeugb&kad md he
formof sma,l.1 Lrac~ncnlL9, Such a state is called fragnentation. As a
result ©f.frac7nmentation) w zen the data is to be read out fromthe dts?~
frequent head seek operations and attendant disk rotation waiting periods
occur) thereby adVeﬂ§§1WY§ﬁﬁ@c?ﬁnblﬂhe“%oﬁtWH&WP?réﬁeﬁsﬁé ¥BpF oduced dat a

To avoid t obl e he data i recorded not
?refkrr to 'Q JPU here?nagter) 11 contro‘s the functions of HDD

1. A servg clircuit 12 gencrates a driving signal for controlling
a vaice coil mobkor 123 (referred to as VCM hereinafter), and the
VCM accordingly directs a magnetic head {not shown in the
drawing) to a prescribed track position on a disk 18. A buffer
16 accumulates data supplied from the outside to HDD 1 and data
to be gupplied to the ocutside from HDD 1. A R/W (read/write)
channel procesging unit 17 geunerates a signal to be recorded on
the digk 18 and a signal rcad out from the disk 18. A hard disk
controller (referred to aa HDC hereinafter) 15 controls the

writing/reading of data in/from buffer 16 and transfers data



~.UgLCa~ bl ~CI C units but of a multiple of |ogical sect orsy , The size of
a continuity i:~ mintairtc:d clu;Ler urrits . The clupfef,ig)inochuster
units, each cluster consists blocks (for exanple) a unit of 1024 cluster is
determ ned so that data even though fragnmentati on may occur in of tho satre
fixed size regardless o. data |.ype tc~ allow foL easy control (including
data witing). roc wide:Ly different AV data rates, the data is recorded
acCOrding to a cluster size that is based on the nma:ci numdata xwL; ~.

1" hu~;, tire AV data Craving a rate |lower than the maxi nrum 11 April 2003
S5 rate i.s n/v~:rtheless recorded in a cluster size determned on the ba:;is
of the: maxinumrate. . As a Lesult, data having a J~ow rate (for exanple,
data including only audio informati on and AV data having a |low rate) or
data hayidg,ds el bhirger (408 X AlMRliGie1S Yoo FRARGRMRNY akakl of T et ar ded
in a single cluster size unit (maximumrata), thereby giving xi~e to unused
cluster adicAnyartier REYCILNY tAE Mt buzal i ool és ofpd ha ,r eeekrdi ng area of
the disk. Disk defects arc accounted for during |logical.~to pY~y:~~.cal
~C~dr ~- ' GgifedEOnbY~H8to14 , pand esAl ndrannel hpréinésding Ardéf 46t. which ~. s
fot:nod in the stage before the disk ie used by user (for c.;cmpl.e, the
def ect fornmed duridmgefrabri cariestioy codespoefaryeah)tq as &8 ed ~~n initi al
defect. A defect forned after initial usage is called g secondarx def ect .
when an bangimiftgatede pddedetectha) dfachPi Pe serdxtasd Vidy ithez dask) 18y ¢

during L=ahrication and.initialization, slip rcpl~~ci.n roc ssigg i's
perfornéﬂFH?HQESWKﬁjﬁégFﬁeFﬁa B@Hcé@hﬁﬁéofngﬁlﬂgéfé?ﬁ ngﬁ%ﬁ O?HFS physi cal
addxass of_ a defective. sector drat.-ins_ t [ -t q~physical: .addxess
con.Véré%Hﬁ“pSggégghr h%g%h§s?%3?3éﬁhggggggpggﬁgﬁ%déﬁ% h%%gh?'g?eggfve)
sector 4 lghadaghsadueni1te e fehecbbyengecta d Sypedil asbead of the
phy~ai cal addre9s of the defective secCtor. The slip replacing processing is
x; Pal i ZReh iy, SkidRisztiggt 2@ Phpa¥Sidalevaddnessmob & CAoffffernalC sector whln
consecutive 1 ogical addresses are 1=Lwm ~|,ated to their respective

physi calpasisigsses. 11 April 2003 6 On the: other hand, a secondary
defect is subjected Lo repl acing sector processing. The repl aci ng sector
processi ng i nvol véhict M@U G3ercfaelds epleaactmentreectivicwniasderdes Ba&r secur ed
previously in a separate area of _the disk, The replacenent sector is used

i nst ead Gt dT EERIy 8LEeRE of . AMHIE 18e7 SPCEPT | WiART iR dAtsicATl PRldr ess
in the replacepent sector is allocated to the |ogical-..address whi
indicatégpfﬁgidé?%tffhép§58t8f Hﬁ?ﬂh&mﬁgﬁfgépgfo-dﬁ?éﬁ§g7fmh§ﬁrggbgg

conver si g, ALOGeSSING qe FABLE 7o PLAQ NG SHEL QbxPr Off: ~®60 1S 2ElRsakhbi 8d 1 nto
repl aci ng prd-essing and automatic replacing processing, to be described

~i ex- ei nafd efiaKetiHed ko cdetectidnda iseeendasyddat@ctrdthex diask and
nt:ocesr~i ng subsequent to such detection will now be described. 6dhc:n
recQ dGdrdlalt fedus= i ploettoeedochetd yoipraocessiaidyi snpesd qremdi drl ofn té&er or i s
detected in the reproduced data. In retry processing, reproduction is

r epeat edlidii | ies changiingtedr foust pardwiest.ioes setfor he Tatsa mwarasstinge isead
out in spite of a pYedetertLtl('_d rilLlnlber of repetitions, the address

i .s regardelehsw asdogndaryodePBRES Yid9addr ess. When data is thereafter
recorded on tha d%ﬁk’ r i~e,defective address.is sq%hgcted tQ rgplac%ng
prr~cesp inch. |f t¥We &hta &8ncB%“?%ﬁﬁidﬁiabeP8?E THEP T et &¥midd ©

nut nt ~er_of repeated retries, th dress is.rI. rded ddr ess _whi ch
is |i kelgf/obof‘e erior ated, tsé:ﬁg t(ﬁgag]at aOI?péﬁ'reécoyagggaﬁ&% ?‘%eg~ﬁu%r in the

repl aci ngysech e AR 2B ile LTVcdri{ieh the.

"MS-DOS" is used as an 0SS 21 in the host coamputer 2,
and a device driver 22 is a program for accessing the disk 18 as
A block device. A logical format program 23 is a program for

writing the initialization inforwation (for example, sector iID



11 April 2003 7 data which has been read out is transferred to the host
conputer 2. xl~is processing i9 called automatic replacigg ﬁro egiégg. n
any case in which replacing processing or automatic rep At ﬁlgr sing is
perfornmed, the host conputer 2 nmay access data according to consecutive
LBAs. xn other wards, even if the phy:~ical address vecones discontinuous
as the result of replacing pr_oces~i.ng or automatic repl aci ng processing,
the LHA i.s conti.nuaus . Wen the data is reproduced froma disk in which
repl .aciny processing or automatic replacing processing tras been
p~:rCarrned, the overall data accessing tine is increased due to the
odditiona7- tine needed i~or perform ng a seek for noving the tnagnutic
head to the n% acingéarea, a disk rotation after_the soak, a seek for

pl )

r et ur ni P4 He-Fagroffd naebaPle tiriwiies Warnatka 4k 18pisduce the
subsegmit .sect.or, .and,a_djsk,rotation after the seek. The wai~. 1y.t~nt due
to such ?Hg&ﬁggﬁ'opéngégn(%?ﬂﬁq.fﬁﬂﬁithEBEE ?X%ﬁf%%wlﬁwﬁPBH885¥% ¥? ansfer
i s not r h it cal. . prabl . ase that e
secondaﬁgkae'gggkigggggalgégﬁﬁqﬁﬁggﬁg tngngﬁ%%ééikﬁéa?%éaégi~gﬁ?n#%a?a IS
managed pfbGlaus ek YRk $hgan/@. Mgk Qudpuk ) Ehe Mh&dh DR onpHEL - WaEN ONe
sector in the cluster is defective. tﬁe result, the continuity of data
and utildmeztpanir.ate of Lhe recording area armsacrificed) 11s the; nunber
of secondary defects increases due to inerE _ased wear, the above-nentioned
cl uster repl aceneheopénadie cand ik iApdal a2 @O8f Srost uics afsr afjuaéathy, the nul
recordi ng area increases and the apparatus becones di sabl ed as an appar at us
for recdrdigigatsprddadi aghtohtdrfousitgatia sechrded iimagdeandbosadi o signal s.
bj ects and Sumrary of the_ Inventigon The gbject of the present invention is

to sol véid oRs6y EDReAt BNk Db IEAsk HRALED] Eean 6F qaomd inkorfFt PeHeas
real i zed by, providing,a recording system reproducti,on system and storage
nediun1ﬁﬁ£ﬁ@gﬁ PﬁehagFﬁnuﬂ?taT%d%¥ﬁ¥H§ P?eag?s H@iéﬁh?%@dfaEBo? ing to a
parti cul ne . Lipleg, recordin de apd/ or wherei.n defective
storageéﬁgﬂﬁugfg §§§¥§fe %%%%d%dﬂﬁggﬁg%hﬁgé%%g éﬁﬁ?%ﬁﬁi§§?8n60ng?nﬁous dat a
type stqlage raneas WhkinORe: S, NPk PnaPaAshVEs te/oo%ed%%dsgeeagfongrgﬂé- n

accordance with a fiirst aspect of the invention, there iIs provide

appar at us shorf reqaendi Rgadat@claSoyateidnBgabfi 4 Sc Hflahd AGQkdi-Bgafeeh um
conprising: neans for designating one of plural recording nodes; neans for
set ti ng wai¢ igigzpevfiofecording Wnitebyaedurdisaly taf Saitd nge shgnatedinettor di ng
node; and means for recording the data on the recordi ng mediumon a
recordi @ het repp@aucedcdiéing a unit basis, wherein the data includes

audi o data, VIdeOTgaggo?gdtgﬁgH%Qhﬂ%gﬁg%ggnéaéguf% recorded not in

logical block units but in cluster units, each cluster consists
of a multiple of logical blocks (for example, a unit of 1024
gectors) . The size of a cluster is determined so that data
continuity is maintained even though fragmentation may occur in
cluster unitg.

The cluster is of the same fixed size regardless of
data type to allow for easy control (including data writing) .
For widely different AV data rates, the data is recorded
according to a cluster size that is based on the maximum data

rata. 7Thus, the AV data having a rate lower than the maximum



11 April 2003 8a In accordance with a second aspect of the invention, there

is provided an apparatus for reproducing data froma r ording 'yn]
conprising: neans for recognizing one of plural record?ﬁb ccor di ng

to which the data is to be reproduced; and neans for reproducing data on a
recording unit - by recording unit basis, wherein the size of each said
recording unit is determ ned on the basis of the recording node associ at ed
with said unit, wherein the data includes audi o data, video data and system
managenent data. In accordance with a third aspect of the invention, there
is provided a nethod of recording data as recording units on a recording
medi um conprising the steps of: designating one of plural recordi ng nodes;
setting the size of recording units according to said designated recording
node; akdtEedsr BEHETERel et e iPuded dBcar aingteredivn Getarieeed dPmgthimit -
by - recording_upjt basis, wherein the data includes audio data, video data
and sys éﬁFﬁaﬁggghﬁnTaﬁHWg?HQ¥%mcordance with a fourth aspect of the

invention, there g proviged &l hadsRl LePLOMAlNY A B Lkgm 2 &gepr ding

including only audio information and AV data having a low rate)
or data having a small cize (for example, system management data)
is recorded in a single cluster size unit (maximum rate), thereby
giving rise to unused cluster portions and reducing the
utilization rate of the recording area of the disk.

Disk defects arc accounted for during logical-to-
physical address conversion processing in the HDD 1. A defect
which is Fformed in the stage before the disk ia used by user (for
example, the defect formed during fabrication or transportation)
ig called an initial defect. A defect formed after initial usage
is called a sccondary dafect.

When an initial defect is detected by entire surface
verification during fabrication and initialization, slip
replacing processing is performed. The slip replacing processing
involves skipping the physical address of a defective sector
during the logical-to-physical address conversion process. The
physical address of the normal (non-defective) sector positioned
subdequent to the defective scctor is used instead of the
physical addrvess of the defective sector. The slip replacing
processing is realized by skipping tﬁe paysical address of a
defective sector when consecutive logical addresses are

franslated to thelr respective physical addresses.



medi um conprising the steps of: recognizing one of plural recordi ng nodes

according to which the data is to be reproduced; and ri 8b
reproduci ng data on a recording unit - by - recording uﬁftﬁgﬁ is?gaierein

the size of each said recording units is determ ned on the basis of the
recordi ng node associated with said unit, wherein the data includes audio
data, video data and system nmanagenent gdata. In accordance with a fifth
aspect of the invention, there is provided a recording mediumfor storing
data, conprising: an audi o/video data recording area for storing video
data, said video data being recorded in said audi o/ video data recordi ng
area on a recording unit - by - recording unit basis according to one of-a
plurality of recording nodes, the size of each said recordjng unit being
det erni ned on t hePhddis Athophsapdeor dFPRPHHY ded66tatedswhitcsed dunit;
and an infgrnation technolg%y dat a area for sLorin% Sésten1nana enent data,
GG &t

wher ei n*EREAGRES FHI U FdNdat al Ny TR Aty & ysPERTF I ment
system data, I n accordan W_th,a_sixth ect of. the invention, there is
ot ovi ded SRV EBPar It U oFF FedSPARRE AT & G & ELSPTAg REGT LT TR hg a
conti nugyavggﬁgweﬂ\% Al agsssww@tm@g' e SOERLLERGG MEANs for
detecting a defective redgion within said continuous data region; neans for

recor di BEcEQAL L HURLISI dald calad ol SRET &b et SR Sal fiotecor di ng medi um
and 11 April 2003 8c nmeans for controlling said neans for recording to

record spidifispEly) e glgtd dan sabdesd shertie/ e cfdlaaeegtoBeaddr i s sai d
defective region. In accordance with a seventh aspect of the invention,
there islpronteddarttappagicad dddreeprdtudi ngddarvaetr bheadefeorivang nmedi um
havi ng a continuous data regi on and a dispersive data region, conprising:
means f 8ECHRBVAF HYP al AHECR 60 -RIY AL PR L 8 A asso CHNVG TFd BNURTOFC S 7Y -

conti nuous datﬂ?ée ion and sai d di spersive data. .region; neans f

or
r epr oduPfigteD U dftta PARG AT S rs? \f‘gsﬁ%ﬁ oAt qi gePEROI™E ng nedi um

and processing and automatic replacing processing, to be described
hereinaftaor.

A method for detecting a secondary defect in a disk and
procesping subsequent to guch detection will now be described.
When recordad data is reproduced, retryy processing is performed
if an error 1s detected in the reproduced data. In retry
processing, reproduction is rcpeated while changing various
parameters. ILf the data can not be read out in spite of a
predeterunined number of repetitions, the address is regarded as a
secondary defective address. When data is thereafter recorded on
tha disk, the defective address is subjected to replacing
proceaging.

If the data can be read out before the predetermined
number of repeated retries, the address is regarded as an address
which 1s likely deteriorated, and the data is recorded

automatically in the replacing sector area in the HDD 1 after the



means for controlling said neans for reproducing to reproduce as dispersive

data at |east a portion of said dispersive data which hﬁf een%rgﬁgéded in
sai d continuous data region. In accordance with a eight égﬁﬁb he

invention, there is provided a nethod of recording data on a recording
medi um havi ng a conti nuous data region and a dispersive data region,
conprising the steps of: detecting a défective region within said
continuous data region; recording continuous data and di spersive data onto
said recording nmediumvia a neans for recording; and 11 April 2003 8d
controlling said neans for recording to record said dispersive data in said
di spersive data region and in said defective region. In accordance with a

1 nCh a3REET LB1ANGLL MEE oy LIPT 81 S BEAYded 3 JTBLAO, Lo LgRoel N9

data fr cor Virig ata region an

di spershve 8R18 PAGORLLEOTRY (ahiga! A ShAR%: o) BEONLIpRIcAssAER! 1 ON

within said recordi ng mediumof said continuous data rFegi on an ai d

di spersive data regi oy FAHR QGUGHAGHCHELI DMK pidlcasaRdqdbs Paishy.e: dat a
fromsaid recording nmediumvia a neans for reproducing; and controlling

said rreaca?lﬁ@ingeypf@@wéingy i peRreduee, ashdlimmper sowputypes drdp aicdfast a
portion of said dispersive data which has been recorded in said continuous
dat a regron. according to consecutive LBAs. In other words, even if the
physical address becomes discontinuous as the result of replacing
processing or automatic replacing processing, the LBA is
continuous.

When the data is reproduced from a disk in which
replacing processing or automatic replacing processing has been
paerformed, the overall data accegsing time is increased due to
the additional time needed for performing a seek for moving the
magnetic head to the replacing area, a disk rotation after the
geek, a seek for returning the magnetic head to the original area
to roeproduce the subsequent sector, and a disk rotation after the
seak. The waiting time due to such mechanical operation (null
runuing time in which data transfer is not performed) could ba a
critical problem.

In the case that the secondary defect is handled by the
hoest computer 2, becauss tlie data is managed in cluster units, an
entire cluster area becomes null when one sector in the cluster
is defective. As the result, the continuity of data and
utilization rate of the recording area are sacrificed.

Ag the number of secondary defects increases due to

increased wear, the above-mentioned cluster replacement operation



In accordance with a tenth aspect of the invention, there is provided a
recordi ng medium for storing continuous data and di sper.sj ve dat

conprising: a continuous data region for storing said c]ts)lntgr%fglu?oooa% a, a

di spersive data region for storing said dispersive data; and a defect
region included in said continuous data region; wherein said defect region
is managed as part of said dispersive 8ata region such that dispersive data
is stored in 11 April 2003 8e said defect region despite said defect

regi on being included wthin said continuous data region. Brief Description
of the Draawiungs fHecufollowi hige detdl | sdcdedtnd paiom, lgteasdsy awd ©fe exanpl e
and not intended to limt the present invention solely thereto, swill best
be appredcirpegdtiia cojageeeson wiisahlkd accdhpanyiing drRREIRGESs whef@in |i ke
reference nunerals denote like elenents and parts, in which: FIG 1 is a

bl ock di atpreardiing (prrrmduedng heost i yeeus edafa ast@drordi HEFepreduendip
apparatus in accordance with the present invention, FIG 2 is a diagram

i |lustratdisgadf-emeplary format of recording areas for a hard disk drive;

Objects and Summary of the Invention

The object of the present invention is to solve the
above-mentioned problemns.

The object of the invention is realized by providing
a recording system, reproduction system and storage medium
wherein the ‘data unit recording sized is determined according to
a particular one of multiple recording modes, and/or wherein
defective storage medium areas are managed by exchanging one or
more continuous data type storage areas with one or more
dispensive type data storage areas.

In accordance with a first aspect of the invention,
there is provided an apparatus for recording data as recording
units on a recording medium, comprising:

means for designating one of plural recording modes;

means for setting the size of recording units
according to said designated recording mode; and

means for recording the data on the recording medium
on a recording unit - by - recording u unit basis, wherein the

data includes audio data, video data and system management data.



11 April 2003 9 AG :t is a diztgrami.~. 3. ustrating AV data recorded in
c~.usrer. unil:s, the size of. which vary according to tlh%@'ﬁ(;lorzcg nma<-~r:
; t'"IG i is a diagramfor describing the TOC nmanagenent” a-=." c~a ol ao~an ~
nx 1G 2; FIG Sis a diagramfox describing the part descriptor area
shotsn in PIG 4; FIG Gis a flow chart describing processes perforned
when a heat conputer i~ initialized i A2accar danee with the prc; ~eot
invention; ~'zG 7 is a flow chart for describing processes pe_r.~orned
whe. z~ a host ccnput~:r is shut down in accordance with the present,
invention; FIG ~ il adcesdresaryifort deserfibrigePr cfesdes 1pZerEB?h. ad when
1~V data is recorded; FIGS. 9~'~--9D a~-e iliac;t:anP useful for describing
proczd~- édieper fior neEoWEed AV @Preaates r é66r dERPIOfrEG R | d2ty1 fIo8 A ¢!

di agranms for describing TOC

recording medium, comprising:

means for recognizing one of plural recording modes
according to which the data is to be reproduced; and

means for reproducing data on a recording unit - by -
recording unit basis, wherein the size of each said recording
unit is determined on the basis of the recording mode associated
with said unit, wherein the data includes audio data, video data
and system management data.

In accordance with a third aspect of the invention,
there is provided a method of recording data as recording units
on a recording medium, comprising the steps of:

designating one of plural recording modes;

setting the size of recording units according to said
designated recording mode; and

recording the data on the recording medium on a
recording unit - by - recording unit basis, wherein the data
includes audio data, video data and system management data.

In accordance with a fourth aspect of the invention,
there is provided a method of reproducing data from a recording
medium, comprising the steps of:

recognizing one of plural recording modes according

to which the data is to be reproduced; and



i nformation operatiang perforned when hV data is recorded; FIG x| is a
flow chart or describing processes ~~r.fnrrned when AV ata |]§B %ecg(#)duced
s~I G-. 12A-12C are diagrans uselLul for describing TOC il t

operation: performed when AV data is reproduced; 1'l:G 13 is a flow ~~hart
for describing processes p.~r Lat.-nted when editing TOC i nformation,; 11
April 2003 10 F1: G-. z4A~14D are di agBans for describing the recording arEa
and TOC information af.tex perform ng the processes of ~'1G 13 ; anal FIG

15 is a block diagramillustrating Che structure of a conventi onal

reCOr di ng/ r epr oduci mepragpaiag uatbevatl edcDasioi pribn- dfy Cerearndfref err ed
Enbodi ments 1~1C~. 1 shows an Pxenplary structure of a host conputer °J.
for i.tnplreieritdsig,t hbepeiresbat singEnti eachTheldatrgcrodeg runitxortled or
reproduced i s assuned to be MPEG (Mooring Picture Ff.pe:.~t~ Goup) AV
data . MddterB8inedntnokheopesati of dhet hechroditnoc amsist erssoicheted divt Ty

nt, Ztl agcnont of user data files. The MPU 37. has a builtin R ~M (Random
Access Meaid ynifo) waewkidattdewdinth isclusld elidipudaldl widge: Hahs arQuired
file managenent information and taio.mfor nPw dexects is stored in

bui | . t ~i rsyRAMMDanageetiosiatR ~~f 32, Lily management ta~-~les, which

i nclude defect list 47. used fol defect: processing, are witten. A

ment ~x~y control .| ~¥n 3&conenreks WAL dat 41 SUppriraFt rdmtée [invenE@encoder
35 and AV dat~1 sent ottt to an rrali~a sintnl.taneous .

recor di t t'glarepr dduchireridedt ta r of¢&rdarso Ee?l#léﬁ* mfeht erfoad@dpr 88E63si ng ATA
| ~1T ~Ittachnecnt) T/f' 3f3) the conponents be CaCtl UtheY by way of a data
bug 37. FAmtHésingot ZLroll eL control s tenpora~.-y storage of host
itupttt/outpttt data . MPEG decoder 36 to The menory toget her W|th an ing
connected to t he né#br%P4%9%ﬁﬁ9%? data recording area  for “storing video

data, said video data being recorded in said audio/video data
recording area on a recording unit - by - recording unit basis
according to one of a plurality of recording modes, the size of
each said recording unit being determined on the basis of the
recording mode associated with said unit; and

an information technology data area for storing
system management data, wherein the data includes audio data,
video data and system management system data.

In accordance with a sixth aspect of the invention,
there is provided an apparatus for recording data on a recording
medium having a continuous data region and a dispersive data
region, comprising:

means for detecting a defective region within said
continuous data region;

means for recording continuous data and dispersive

data onto said recording medium; and



11 April 2003 11 The MP>~; G encoc3, er 35 receives an AV signal from an
ext~:rnal device (not shown in the drawing, for exanple, a t( ot |
rec~iv~r), M-EG encodes the inmge signal and audio gi gnjz]r %%’f) Jra%Q(SJ)!/

mul ti pl exes the encoded signals and supplies th~~ :nultip7 exed signal to
menory controller 33 . The MPEG decoder 38 separates nultip7.exed dzta
supplied fromthe nenory contro).J.er 883 by use of a dcrnultir~lexer knot
shown in the drawing) into i mge data and audi o data, decodes the
respective imge data and aLl~l 7.0 data and trallsmts the decoded data to
an external devi ce.nmddres Mo#) 8dntimistingA; sdid37meamentey cenbralnert83) and
ATA I/ F 38 are coupled via data hus 37. 1T1l1l Z/>~' 38 perfozns interface
pr ocessi medyetivesendanibPbr di wndlaba~dst sedodpdiepe@siye whyraofreghendatd bus
37. The HDD 1 has elm:~znme structure as ~:hown in rZG 15 and therefore
will not be ddsiciefFediagaikegionkxC, the opera~ion of the host conputer 2 is
desc~_i Ued. An AV signz) rrom an extexnal device not shown in the draw ng
(f.or exanple) a GelreVisiognaneeceaiivar B issvenppld s ctoof hehe ~<invegténgoder
.35. The MP); G encoder 35 e~~codes the imge signal and audio siy:al

separ ai . ethgrenui ¢ i prexéded hem mpragetos dobui reraredmgtiny pldester {umt shown
~.n the drawing), and then supplies theca to the nenory controller 33. The
menory corggoldiep 38efopmarkkyimige ianpgntizuelat a daka htregbah f epd3-~afor
tenporary etorage . The M~U 31 cent rol s tile nenory controller 33 to
read out dirreAvidatdata regAgpi | c@EOI siipgstordd in the buffer 3~ in
predeterm ned anounts, and supplies the read our AV data to the HDD 1. for
recordi ng. The MPU IBAA N0 rAPEN B8 OF kel MDD ~Loaad ipaadibin t el AV asardisg that a
predet erm ned anount of AV data is stored in the buffer 34 for reproduction
op~: rati .®fiuhefAyaddt soreh O FatemredéorDERNd R b Hingr§ive fREAMPU-~s
commando is tenporarily stored in the bsif.fer 34 by way of the nenory
control | ef¢BPN/The AV data read out by way of the menmory controller 33 is
supplied to the MPEG decoct?r 36. The MP1; G decoder 36 denultipl exes the

i nput AV data into "9y FarEPARAUGIA FULIAUGRE BrEd IR tHiSHerEgES dat a
and audi o data separately. The decoded data is then transmtted as an AV s
igna | daha, Erop §?‘|b§’/\/sreéiolrdé5%%nl‘b?ddr‘§9“ ‘d3Pd format of the recording arc~t of
tire ~i DD 1. The entire recordl n% area of the disk 18 of Lhc 11DD 1
co~~siste of a nu7.T°4T5 G I0GTAMBY otk I&%%‘"rses%% LRIt 6°a
~eri~s of consecutive | g |caI bloctaaddress s ((f rorsl |-BA O to L1;AN)
n' he ar ed $HGACSA ﬁtéj PSBRTRE TS Yhe? Fec %ﬁtng ar BBrEi)?nl QF d&faY and
the xe9idyal area from formati on TectznoJ. ogy)
recor di ngéljasr PEZS1¥ReIT T ”gbl%}hﬁ‘& EA Fea ‘E%‘F‘?ﬁdedr %‘1 FatdncR td]i%lodlgté g?ea TOC
(Tabl e of Content) area, aild secondary dofect list area. The area where
the user data can be recoreieci ir5 thF.: AV data recordi ng area and the

audi o data area , {l raecéolrggng e%l%]galt%gqrh%l%c%éggr§39§f gt listan ga bel ong

to the sy~i:f~ni rranagerrent area

there 1is provided a method of recording data on a recording
medium having a continuous data region and a dispersive data
region, comprising the steps of:

detecting a defective region within said continuous
data region;

recording continuous data and dispersive data onto

said recording medium via a means for recording; and



The AV data is recorded in cluster units, wherein the Cluster size nsy be
different for any two given reCOdi ng nodes. Facl ~ recordl ng g:)ldé)drﬁ)
aasoaiated with a distinct bit rate. For e:canp |e, t het des can
i nclude an edit node (8 Mips) fo;: record.ing the data Whl ch can be edited,
an SP node (4 Mops) for recording the image at a relatively high quality,
t hough the qLlall.ty is not so high a8dthat in the edit nbde, or an LP node
(2 Mop:) for rer~otding data during a relatively |ong period of tine)
t hough the quality is not as high as that in the fornmer two nodes. Aclii;
ter is a groan of |agitcallbhocksidndedrs tfe meviorduny utei reaprdnged an a
di sk when the data is recorded. A9 uientioned ~f~UVL, tlZe size cWa
cl uster wErpesstlependicag ion $hed r déspersidiet , garnodegionf apndxdmpl ®3id he si ze
is maxi mumfor edit node, rninantumfor hP node, and between maxi num and
m ni nrum faderfeSpimodezgifinG 3 Shows an exenpl ary arrangenent of data Files to
bo r~:cordad, User data filed (AV data and audi o data) are rec~~}:ded pn
cluster units havinig reespedanve Bitlesai nindeordmrte ogaithle tihgepetardi ng
nmode of the user file in question. The dal.a x2cooded in the system
managenerithearedsi srowcddedngpheddicrairenrodleingnidesa Hegh o irkeosdiny dat a
is denoted ioy a title. '"L~he structure of Cl~e TOC area is shown in FIG
4. The TeEdiapedavdngsisstepndfinaoFOCdatamnagepmentndr eadisperel frndetka ar ea,
~tm| pZrt de::criptor area. The data in the TOC area is used to nanage the
titI n_ i nfegrioat | oppfirsdadatbea, stenh défect area. 11 April 2003 14 xn the
'f OC managenent area 2 byte unit pointers axe , ;~Lo~:~. ~d fox indicating
the part descriptorP{¥éfiass areacparan ddsdinppaid xeerddngangéseripfor, and
free part descriptors which describes the position of the recorded data on
t he di sk.saidscpntinyqrs idatagregien erndwsaiddispfirsddeed@theeddfber of the
first title a.~d "hAST 'l Uo" i~ a pointer which indicates the nunber of the
last title. "P-DFA {9Pacduchey oen ey 'ata pof nteiPsatileR FAGR cAF¥S tha
de~ect area. "P,~;npty" is a pointer which indicates the area having no
part deNcSﬂHdpthPor‘?t‘PC-t HeddRBnpt e SHARAST ROFIEPAIVERRI Y PEhpt y" poi nt er
indicates 4, thereFore the fourth part descrl tor of the part doscr~. pt ar
area i s an enpty da‘t%{‘t\méllénﬁosébﬁt BRENT st esEFR IRscinp. t'OREeplrg 3°Poi nt er
whi ch i ndi cat es the engg area (X rio Recor c3abJ. coEAreay and in the
exanpl e SHowh SHFTEXES AY @jS’?%"abo FERET 7 NP CE s Her @F&P&rf’h‘éefree
area information iIs dre.scribed in the segond art descriptor, of the part
descri pt SRTRLERACh A3 tk1e§nn6ﬁ5‘élfd%dr & [l c%rif?lémlobl A% 9% P8s, and 1
byte mit pointers for i ndi cating a _part de crlnto ch titl | s stored
tr~~rs~n. 11 the réx%ﬁﬁﬂréia?% lFﬁ BIETY RS p0|°rﬁ et?] o W N
i ndi cates 1) ther elnformatlon of title. 1l i.s de CI’I cflrst
part desctrrle)ptorlso Jh O1hartre'glescr|gptmordlarai%ator. &Rt FUTE U (3%8 dg{a
descrlptor ds ghg n. en CfrCY D il Bt descrlptor is 3. E byte

. nfoL~ naatlon tEBRsTS i ng t5r FREPRERd?’ 11 April 2003

a continuous data region for storing said continuous

data;

a dispersive data region for storing said dispersive
data; and

a defect region included in said continuous data
region;

wherein said defect region is managed as part of said

dispersive data region such that dispersive data is stored in



15 address of the recorded date on the di sk, end address, pointer tai the
subsequent part descriptor, and~title attribute ini;orrnatjion (e

reGxrding node of title) . rn the exanple shown in H‘Iéﬁ!ﬁpﬁ%ﬁagéh%t part
descriptor of the part descriptor area is the intonmaLion of title 1, the
head address of the data of title 1 of. the user data area is described as
the head address, arid the end ad~~r48s of title 1 of the user data area is
de9cri hed as the end addre9s, furl.her the third part descriptor is
specified as the pointer information (the pointer indicates 3) to the part
descri Y~toridnvidiecit: vemibseqigent te o seiltll glefectf rebéee bsing porhtded
i.nForr;ration specified to the subsequent part de::criptor (the value oC

t he poi ntwrthiis geid)qonthanonhedater gegdon: nter val ue indicates that there is
no chaining to the ~uu: 3equent part descriptor. The address of. unused area
and t he fiiefePeserintion pnthedamingst o t he subsequent descriptor are
described in the free part descriptor. The ;io.,t corrputer 2 nsnages the
AV data recording &difea foilgnire 6¢taPefbdieseiristiensi geveramy tway aeldr ess

nunber given ~-~ned on this unit is called the HBA (Host Bl ock ?address).
Fox exanpli*@mrasnarfi gt t hztendse doudtiditsihe pPpeadiet Lipvigpdéonssobay
J.~~c~ical |.~loc;cs, then tha actual L$A is HBA x 256. k'or exammie, or

obt ai ni ng-eFEtTOC idflor hatt oPeof aPP¥¢E afeda. ipoigpnaduncivdeh viltli cdtes t he
part descriptor of title 1 is rht~a~n~:d fromthe first and second bytes of
the titl &9GRPERYLNT ~draBaise~ ‘BiftehAe dddcesTieaRren HBSPDd] Nt EENPERII cat es
(tz~ the _ 11 April 2003 16 exat~~ple s~lown in FIG 5, the value of the
poi nter ilskp) eleRentphdnddRaErF ptidy ¥Bichtitl e ~. the address of the first
part descriptor of the pert descriptor area) is accessed, and the address
on the uoer data ar'd&-wheré £h8la<kttpd@madtddffiAidortded st ebiEs ned. In
the care thzt the data is recorded dispersedly in the user data area, Lhe
address Gt t e "ERAFAT MY PATCMELRY i GPBATRTYS t RE ' 2GSeAMBPES SHOWR | TFXG 5,
the pointer value i.s 35 is obtained fromtlrc: oha~.ning infoz7nation (the
poi nter tFFCRBEsHbEEHUER! part deacziptor), and the chaining part
descriptor is accessed. Such ch3ir~cd access is repeated until there is no
| onger a pointer td th~2 Z5ulss&E-24ZAL ﬁiiPsB@gﬂfppfﬁkf?ePﬁBFXaF?FEFEhat
there is more. ciZl . a a;~soci§{e%_$@tF $he titl.c~ being read out. In the
exanpl e :HavErCT A EAGT 8 ik HAPE %f 1t t$e " is recorded dispersedly in
the second and fourth clusters in the user data area. The free zxea
inf.ormatior: and defect area information are each nanaged as a single
~:ontinuous infarmatiorr stream by chaining their recpectivr~ p<<rt
descriptors as the title information's part descriptors ure chained.
Referring Lo the flow chart shown in FrG 6, the repr-oducti.on ~~rocessing
of the system nanagenent area data which i;~ 5erzornma~i when the host
conputer 2 is started is described. In step 51) the: MPL1 31 reads out
the. TOC area information (the TOC infor,nation witten Tn the TIDD 1 is
referred to as dTOC inorrnatian hereinafter) fromthe system nanagznent
area zecordod :n the H17D 1. 11 April 2003 i7 In step S2, the MPU 31
wites the TOC area information read in step S7. and cdenerates o' fOC ~TOC~
area information witten in the host RAM3?. is referred to as oTOC
information herei~7af.ter) irWrmtion. In step S3, the MPU 31 wites the
~ecandary defect list araa information read in step S1 on the hrfdeterm ned
address in the host RAM 32, and generates a new defPCt table. lifter
conpletion of step S3, the host conputer 2 wa i t:; f or the ne:ct conmand
Updat znc~ of the system nanagenent area information which is perforned
when recording or reproduction in the ho9t co~nt~ui:er 2 is conpleted or
when a power is turned off is dP,criped referxiiig to a flow chart shown in
FIG 7. Tn step S11., the :~1PU 31 cal cul ates the difference between oTOC
aiifptmat! . Ol wxi~:ten in the host RAM 32 and the dTOC i nformation witten
inthe IIDD 1 and records the difference as a new dTOC i nLormat iota of the
HDD 1 In step 51.2, the MPU 31 determ nes whet her the power of



Ohe hUut conputer is turned of F. If the power is determned not to k~o
turned off, then the host conputer 2 enters a wait state. rf ,ghi owor icy
determ nad to be turned off, then the sequence p~:oc-; edshpyt t@@o 13, and
the MPU 31 determ nes whether a new dafect information is to be zdded to
the oTOC information of the h~~st_. R 11M32. If the MPU 31 determ nes that
new detect i.nfiormation is to be added to the oTOC i nformation, the
sequence proceeds to step S14. At step St4 the defect information of the
11 April 2003 18 oTOC i.nforma~.ion is overwitten in the secondary defect
list area of the HDD ~., and the proce9sing of the host conputer 2 is
brought to an end. If the MPU 31 determ nes that new defect iiiEormation as
not to be added to the oTCOC) the processing of the ho:~t conputer 2 is

si mp~.y brought tfF%n Jerd. aUBdagTraR-LIdfustatapst ah flrmgensidedr én
informatjon Wl ~.i.ch iieper_for d when the host *§0 uter 2 recorgs the AV
data i sCHAESY BEH-LH ¢ FcafdrentE: WRAFR H@TY 3RFERGHRY RIS FeePELBI T
step S:?1, the MPU 31 acquires the title and recordi ng node of the inmago
dzta t J"#& r ecorded xromthe user interface unit (not sho4~rn in the

drawi ng) . zn st 22, ;th : . r ~SE A -
infor-tnztion (pgjrjftc's'désétrsi gt ggy?g%%r%% ?io%tﬁ%g?g'?ﬂ% ?ﬁ%e’foacr gnaa.rﬂag tgﬁtam)ng
the oTQR.Lof ardmt i;qp {(:gener.ated fromthe dTOC inF_or~t.ation of the HDD 1
in step S2 shown in FIG & of the host 12A.~1 3 2 . In step S23, 4he MPU
31 determr_os whatders tikehedisgoaneivdefeet ibsnyhendExetr areacig-eat ed by
the free area part C3.E~9cz'IptO inform-il:iori selected in step S27 , The
det er m aata oshown iemMiliG.ed;out based on the new defect table generated in
thc_ host F~IM 32 in step S3 shoran in FIG 6. If there is a new d~~Fect,

t he scquencs prodddds & dsseeplopacharid dascsibpngarocewsat-pe3foderd: : ni nGS
the a~ddr:e:~s of the cluster which jncludes the new defeat , excJ.udes it.
forutl I Wigle TS Gonderr é8 areht2 birfdhridy 866PEdRRCR i sEle 7:f the MPU
31 determnes that thexe is na nc~w d4Cect in step S23, thn the sequence

pr oc EedREFF Tt HH- 1M1 April 2003 29 NLep S25. tn step S25, the MP U 31
wites the data aqf;the r.ee_ar p N ~ri - ~ ~edet er m ned
address in the bf}lllc’t ie/n 'Rafi Eg,gwaﬁ}(rﬁgngéejﬁf}rr;tdgégh\%@ih{%?%crenshst%%. an (TOC

i nfor U%%é@fbfr{ibd hevdi = hoksti BoRpMaP is dirfrenbed 10 AscdFadeniarmat i on,

i TOC i nFoxmation for recording is referred to as i WICC i nformation, and

i~ fOC imniid gsreddion ifimemtapnoduction is referred to as zRTOC it Whzvnati on~ ,
Xn step 5~6, Lhe MPU 31 issues a retry count limting cotcortand to the HDD
1. That is , the FDD2 impawilel ¢hrertpricgedescnibind. Rfdcemsses appl i ed

xt ~cei ves a nunber of retry limtation L{romthe host canr~uLer 2 as a
comand?® TS b Hidhd\Y d2déf FAed®ae €% u: w speci al conmand by, for
exanpl e, the ATA en dat.a canngt_b~ c:ojrect~.y wiitten/re. zd to/fromthe
HDD x despite a nunber - t9>?<)~5f?i(Sé?:li-”‘e%%szluste%%tlhgxri?nesfcz{%lo“rﬁ the HDD 1.
sends %&é@?ﬂgfﬁ | Q- 1Qf el @hBHIRGSE O 116386HQk ;L o/ from which the

writel/read to the host: conputer and Bets fhe error status to
interrupt the hoQtr@pnwianocZardhei m<C ARRUHEE 21 dpteckgy t he defective
address Wa:n interrupted. 1n Ntep S?7, the 1~IPU 31 determ nES the count N
of the phfsnheri®f JiRG;a@xdnRYpEMPRASY asievCaat 8SPOnekdgrde;t he recording
node (Eow exanple, for edit node N=3) of tt~e title to be reC~xded. More
specifically) N istGqual itsoat idonunhert o elccrdibiey aprarnsddat t he hard
drive nust performin order to record a cJ.u:~l:er 11Z ZCCQYd3liC with a

gi ven reevieinedy wrde AV Mot aexanpeeroducet:gi ven clu, ~ter has a size of 1024
sectors and the quern drive 11 April 2003

12A-12C are diagrams useful for describing TOC
information operations performed when AV data is reproduced;

FIG. 13 is a flow chart for describing procesgeg

performed when editing TOC information;



20 a:ecards in units of ?.S& sectors, a count of N=4 ~.s needed to r~:rc~xd
1. cluster. In stop S28, the MPU 31 sets the count N el ~Nj .n sL:ep
S27 to the recording command i ssue count c4unt;et . Iﬁ%itéﬁg%ég?@?%e MPU 31
converts HBA which is the addie9a for nmanagi ng the AV data recordi ng area
by use of the host conputer 2 to an LHA. In step S30, the MPU 31 issues a
rnmmand to indicate the HOD 1 to recordgthe title (acquired f-.xomthe user
inter!=ace unit in step S21) by way of the data bus 37 <<nd the ATA I/f 38.
The recording command is issued based on the i WfUC infozrnation of the
built--in RAM~0. At that time, a recotdanle cluster i.s selected based on
the TOC i nformat~. on chain of free area of the i . W~OC information as the
recording position. I:n step 537., the MPU 31 determ nes whether the count
val ue of ttie recBE@fng! tomfdhdres ddagsanntfcodsseripingetlee yacqusing ' U 31
determ nes that the c¢ount value of the retarding conSmand i.9~ue count

count er 27§2n8P%z&Ps FREQYBIL IS aftREnPER O?Eﬂﬁ%%@@ Proceeees 1 &ty s32.
and 1 is_added to the count value (Che value set in step S28) of. the
recordi&d‘cé nd i ssue count counter. The sequence thereafter returns to
step S30 and a rcgg.,0rding. c ngQ 1:S 4] i . yg&&
determ nes the taﬁ%%'vgfugsfg e %égga%?%gegﬁﬁ%gfggﬁﬁgrFﬂgor |.#§éx%onnand

i ssues i3 N zbakehPish8P =3dorditRf)bBecaceusnGpariiaseeds to stop 533. In
step 533, the MPU 31 determ nes whether retarding of the title acquired in
step Szheits11ed1nARERLPROOB 2f dedtiHenenke Feherad HubedihbhB2 determines the
cuxzent title rec~nrding is not to be ended) the sequence returns to step
S28, and the MPU BlGeelsshdies runizeempliarhestoowatiuere bé W host tdmnmuderssequent
cluster, and repeats steps S29-S33. zf the MPU 31. determ nes the recording
ro be erddégri AnplepeBlIng tihe qmeeingg ladareken of MigedpEaokddirtit7. e,

ending addre; ,s of. the recorded title, recording made gtitle attxi . bute

i nf or n~&CFERECAaRd ERBFPALFRDrITRGISHTEANERrMRtESY JMOVRBIpBI#ltse to t hU
sub;,ecqunL part de .ggggggor) are recorded in the oTOC i nformati on of the
host RLEZPCE5S PROYPLp *“Yhe MPU 31 deletes tImdata indicating the nc~w

defect area fron1hgﬁeg§w%8§g§g¥Ftay@ﬂgtggg €ﬁqgm;m%s§dggﬁ§§? - denoting the

extent containing t new defucl. "aria to e secondary ect list area of
t he OTO@n@1nh%5nahh§z§e@£nﬁhf:ﬁ Qst ghtht £8Pas andHN@phoSt goAMUNLRL 14 enters
a wait Mate . "f'Lhe procea9ing perLo~-ned in Step S22 to step S25 shown i
rlG R iis dascriRbadohuntbess rngfrenti)ng ot oakd Gath HiGh 961ugedhows tL~e rc:e
area infoz-mation which the MPU 31 has selected fromthe aTUC i nforatati on
oL the itzpevrRALLY 82chnds Raguido@BY idhonwsnadrmeaTdCnifptoapieonomd FI G 9(C)
shows the i WOC i nformation cahich i:hc MPU 31 generates a.n the built-in
RAM 40, LaRderzEronep) dehfies tife Stewedet BAP b @ &8t 4Pnedlas? thsh esul t

of a ne ge ct detected |ay the sl PU 31, FIG 9(~L). shows.the content of
t he parphJeégriéng A the" ?%gx%%éﬁf Ths® réi?%ﬁéﬁadgzﬁgﬁi%és%f$%Pﬁ?§§

ar eas, EQQ fEste F;gcgggiﬁggqg§i%gigggg_has the start address of 0 and

| ast address o 9, he second X-ee area has the etart addx' ess of 24 and
| ast address of ' Aluerddytdsnt N A B8esoRt &5 Nags i@ aSkaph) aeulr@ssm of 40
and the | ast acidrcbs ol n.

an MPEG encoder 3% and AV data sent out to an MPEG decoder 36 to

rcalize gimultaneous recording/reproduction. The memory
controller also performs interface processing together with an
ATA (AT Attachment) I/F 38, the components being connected to
each other by way of a data bus 37. Further, the memory
controller controls temporary storage of host computer

input/output data.



rlG 9(R) shows the part descriptor information of the oT(~C inornation of
the host~RAM 32. .In the content of the part det~cript ﬁ’ gf t.he t0i0t3I e ?, 16
inthe first row represents the hcud address of the first Bﬁfﬁén?
(continuous HRA. area on the HDD 1), and 23 xepresEnts the | ast address o

the first extent. 32 in the second i __ow represents the head address of the
subsequent extent, atld 39 xeprese~~tiqg the | ast address of the subsequent
extant. h~rl'..Ff in the third row represents that there is no data in the

to7.1.owm ng areas (c~.oared) . Tn other words, the data of title. 2 is
recorded in two e:ctents dividedly. The conteni~ of tile part descziptor oL
the free area and tile part descriptor of the defect areais h' ~F . . ri~
, arid represents that there - is no fx-ee ar~:a descrit~Liotl and no

def ect area descThdtN¥HG kecadse bhere:divesl 40 N@tdigndl Grdh @@ hows the
content of the i Tr~TOC i nformati on which has i~ecn generated in the

bui | t - ert:RAM U pde¥ L¢de(rdRU Bbwby it heheMdrgwing, Horiexpwilen 825 after the
processing i.n acepg S23 and S?. 4 pPrfornecl by the MPU 31. The area

denot edichyvhgteessegebiarlof MPERacesedaft tigadinAget atgtehdiubdrEse of 0 and
the | ast address oC 7) in the first rowin the Lree areainr |G 9 (A is
dalLc: r figBalt sepacitely + mitdeteresadie eé‘ﬁﬁdﬁﬁesi‘;‘(%%l%traé? supplies Apri|

2003 23, exc| uded rocessj ng,. ire step S24 own_in FzG rom the ohain
of Lt ubo P Be L SRR TEREAI ko PRuSHY Bt ral 18Eney o, oty e’ Riae® Ohe
first eg.aLea. has . St ddre f. 24 f , and
t he qeégna.e {lggta%g%&ﬂ';lﬂ%hs?a?é %’gpcf’?else? g%gﬂoEgﬁdﬁ%ﬂ%ﬂgﬁ?ﬁm}ggﬁ&gﬁXm n.
The |R—5§Ebgn\tl§é ngt i OMd It ihlexer: Brohegyse iAo Hat @ri@ingWiidden. The new
detPCt t:aba.e shown in FIG 9 (D) represents the area where the MPU 31
det ect 3mager at X Nahdi sudias elathhedseyddietitet rakpaddiessivadd dde Bnge area
is Th~~ MPU 37. ha:~ detected the new r~ycord~d its Lhe new defect table

FI G : @Wrishodakatfmed onGOwrirtar tha §¢epledRdashonn an &t riabldewiepr.esent s
that the area newy detected secondary defect. 3efect and the detect has
beets iThet HBUbHLI . Rosth ROM 4R, mAferyeddnta®lleTO83 i nded A dnf B~ |3)8d are

i nformati on of, ,théa ne\gﬁdefect table in the built-in RAM 40 after recording
0 titl E°BPRES BRI RS Sshown in FIG ~ and steps S34 and S35 shown in
FIG 8 have been ted. Fl 10( AL ws_the oTCC i,ntoiu=ation.of the
host RAM 32, onenrg]gtr?é)rff B?Hga?}ﬂtrgglfnﬁ?{rﬁteea %g'dpggge%s%%nb wfs%rf fé‘d?[ggs of 7)
i s added,La rbg PAEhpHESC S IR @Ryl B the dekacChuar §4. 1 NrGORAY IsopM th FzG
9(13) where one extent is not added. This extent is generated as a result
0i : t heuM zhie 3dtradding dhenadddr esasess damohinagthbee extenki conict Meng t he
new defect area to the secondaz-y defect area list of t:he oTC3C

i nf or MAtconibadstg@pis35 shown in FZG 8, FIG 7.0 (B) :is the sanme as rlG
9 {O) , and descxipti.on is omtted. The new c~iotecL table of the built-in
'~ A~. ~1 40 of tHRexwpUiB- opghewacnnoh'ihg hostlcapputepod3id | 0(C) repr-~a
tints the result of deletion of the information of the address ? fxomthe

i nf or MEEPEARADWN M FLITBIGCDf TPHeRD dtEF BaseHBACT eBPX di MY b1 Hé'%ext ent
i ncl udiyng. th dress. 2 4n th axt do: ~orxplLar.of the defect area of the
oroc | AEerhaE: SRS TRRald o ol Bt eatth PR v o ot Seh B P e 8.
Updat i pgref oLhBgasySI €M MANAGRARN L ALES: 19 QBHE NEhe image signal

aund audio signal separately, multiplexes them by use of a built-
in multiplexer (not shown in the drawing), and then supplies them
to the memovry controller 33. The wmemory controller 33 forwards
the input AV data to the buffer 34 for temporary storage. The

MPU 31 controls the memory controller 33 to read out the AV data



i nvol ved when the host conputer 2 reproduces the AV data is described with
reference to the flow chart shown in FIG 11. Tn stE~p_541, tge 31
acquires a title of the image data to be reproduced fofm aPAs i 2PReerface
unit (not shown in the drzwing). Zn 9tep S42, the MPU 31 selects the TCC
axea information corre: ~ponding to the title fromanong the oTOC
information (generated fromthe dsOG i3 nFormation of the HH3b 1 i.n step S2
shown in PIG G of the host RAM32. In step 43, the MPU 3Z wites the
oTCC information seJ.ected in step S42 in the pred~: k: ern~i ned address of
L?~e built-in RA~1 40 in the MPU 31, and g~:nor:atea the i RTOC
information. zn step S44, the MPU 31 issues a retry count |imting command
tol:he lron 1. In step SAS, the MPU 31 determ nes the coiuz~: N of the
nunmbEZ~sbéred produet ok feonrants piadaterindnsdi anaereler dance swirphieke

rec:ordi z~g node (fox exanple, edzt nodel oz tha_title to he reproduced. In
step S4bhictpeadraytzpVsdpsat ke R il 1 Srr repesdtdi on conmmands counter to

N. In seep $S47, the T.31 con~rerts Hfi which is_the d- ~ used Wei l
the t:ost conput &mf’z nagegoi‘“ﬂ%“&‘{/ @Et éﬁ)b }1£53\p¥??d22}63% M@amdi ng
area to _an_Li~A | § : h U3%,, 1 es.a_.cot nynan o

i ndi cat 8 T&pF o‘dfc%dc%?]"%%f“%%g %‘ﬁ"?lf]r!l\é: o(t‘g@‘a,ufiragg ?%r%?"ﬁneed’ul e%hﬁnpgﬁg%e in
step S4 the, L 1By Qeidie, datd Rt 384 A0Sk AR b 3Bhe! Bost ep
S48, th%l I\/E(lQJrBIﬁet er rrilnesw\%l%gtﬁer there is aﬁy error%i’n the r Egso aéed 11V
dat a aupphéesrd igmddendDieds By coayafs tike tédpsratify Stdredifint R
xepraduCed AV data is determned to be arraneQUS, the sequence pxaCeeds to
st ep Sobuffier e34 Hey M3y 3L theamsnozessditablibe halt Tddrrassiac@ readondzng
to the reproduced AV r~zta detected ~.n step S49 is a new detect area, Znd
t he hostutzivreayvrpiofthicheeneny eeparadrles P9 Aecevdrbi¢dh tchdheelWPHET ect

tab~.e of the built-in RAht 40. The sequence then proceeds to step SS3.. |f
the MPUABGOHRY etthi ndd™~MREST Epcaddy tifardlofie FARL esehoibe ringidody, dafa~~ S50
is slipped arid the sequence proceeds djrectly to step S51. rn step S51,

t he IVPU?%T? Het%Er rﬂe%é‘s%\%ﬁe?%?ot‘ﬁ%tac d\'?ggfig?st’(‘?h’é? - datgefn step
S46) of _t n er.. of .r ducti on, co n auuyter ~.s o . Jf tire MPU 31
det eL- mmrllggot e %d’uentdl\?g%g'rx%’ﬂgt%e(boreg%, (at%ﬁg g%qﬁké%%etrﬁrnésglelé:(gseht Sgst sp
5~2, and,laysssubfa~acted frnrn the count ~ralue of the nunber of
reproduction conunands counter. Thereafter, the sequence returns to Step
S4B, and the ~i PURil agahbwbsstesxanglepfyoduaehi 68r@anmeZz xthe ZecoaipU 31
determ nes th count value to be D (the r~umhex af _ reproducti on commandb

~. ssuedahes eleddmediDV 1f.- 7The enhire tivsoviibg3ardetef milvesiiiak $8epfS53

whet her reproduction of the title . 11 April 2003 26 acnuire<l ~.n 9tep $41
i . s endedc B¥D } HewPEtg108ef e hsla 1t lrehsaluRled hasldyessedded, the
sequence rsturns to Stoe;%.§g5, t he nt zrmhax Ef Coui}t‘?{‘?é?ﬁ%?}t to N far the
subsequiRTOTIIRT ér° 2af§Tdrfeps LTBE EpiPadcarts *££5GEt ermi nes in
sCep S53¢lahd:da FERL t;on has t:nded, the host conputer 2 enters a wait
state. ?'{E%Jagr%}:edsag;zg 2’3ﬁpg§)for med in step S42, step $S43, and step S50
.shown in rzG l.he iax®af @ibhefofescad hed bereid Wi hsosfasgly zheq to FIG
12 . FIG 12 (~Ly shows the oTOC i.nfoxmati.on which the I\/PCJ? 31 sexecGs
fromthechost RUAM 32d nhet epsdddldl Flrea F2oh31.BahaWso time iNREQCainnfrer mat i on
whi ch the MPU 31 generates in the hu~. ~. t--iz-z RI1IM 40, and fzG 12 (O
shows t hiEenferfrorineti dechoohedyi zyecordordianmgat heThew TefeeEdleigeatred by t he
MPU 3i in step S~k9 in t:he new defect teble of the built-in RAM 4a. In
FxG | 2os}sts te i perdipl dekarepresdifts (Chblparf Cextaitilptozacf anHe title
infornmation, _t he dseﬂcond bl ock represents

gecondary defect list area. The area where the user data can be
recorvded is the AV data recording area and the audio data area.

The TOC area and the secondary defect list area belong to the

syolen management arxca,



the part s3escr.iptor of the free area, and the third block represents the
part descr.p.ptor of the defect area. In the case of fIG 1?(a) tge part
descriptor of the title information c~onsi:~l:s of t, wel ﬁPFIés?OH mel y
title 1 and title 2. lu )a xG 12(A)) for the part descriptors of title 1
0 zn the first row represents the head address of the f~.xst extent, ~Zttd
3 reprPSents the | ast address of the fi3st extent. B in the :second row
rep~w Bents the head address of the subsequent extent, and 15 represents
the |.asr address of the subsequent extent. In 11 April 2003 27 other
wards, the data. of title 1 is recorded in two extents diwdr~dly. h' F~'.
Ff ~,n the third xow represents that there is no dar_a in the: fallow .ng
areas, xhe information of tit~.e 2 is fo~-~~tatted ~.n the sanme: manner as
that of title Z, ‘e Ahetadfoorie decoadedpidh orlwiterhant b8l ewlReradfrorttet i on i s
omtted. for the part descrjiptors of the free area shown ~.n FxG _~.?(R)( -~
xxr theClR&tcy ofit fepgrag dint ditiferensr forRpedyoiivee recerding gwdgsea and 7

inthe first raw represents, the | ast ~xddxsPS o,f the f~ rst free area. 24
in the E@Egnﬁe?%w}‘g%r‘%%‘&nt@ taf‘?'is.oglﬁé‘é% Yt & SisEipAE BibstRPRentf Fr ee
area and_37..in the second raw represent: .. the end.addxess,of th
subsequgﬁfung?’%a.éﬂfﬁ) L‘?gn?’fcﬁeng( V#}Ord(ﬁ’%xgwlr%’b?]e%(%%tagl £ égs?@ﬁ? 5@&?@ of the
f - j i : ~ S 1 third
free ayLlr TeOzhlng Chd D WIS Lol B8 S ddid RO BPPHeae ts Anddit, (1]

FF of tlﬂ@rp%&o%%ﬁitﬂ%@riﬁgé he detgehc aren, m@PthQlE.E?: LRy GRY esents

thaw there is no ect area. k~1G 7.2(i) shows the content of the I RTCC

i nf or matLaDivdi £ hSt Ved titiem ia thacbith| thé rddiRAMc4e, obrt he MPU@Ek i st ag
$43 ~hocan in FIG 11 after the MPU 31 selects the paxt descriptor of title
~. (sc: MbptPdfon steprd®y shdwn duriftyG fdlatifvetllye loR@Cpeniod naf i taineshown
in FIC, :I1?. (R . 111G 12 (C shouts the new defect table of the built-in
P~. ~1. Maonghabe yaua hid Wiisk neddeesbigh avhitdmt He VPe 8erhes @eq ected an
error in step 850 shown in FZG 1.1. In this case, tile address i:~
deterniﬁ@gcﬁo be the address of a secondary defect detected 11 April 2003
28 daring reprodugtépn of . the data of t he .address is

tjtJ.e.1, .and thu
xecordzd ~n the new det'ect ‘taBl PR L RE %ﬁﬁ%?%%|?lﬁﬁ%ﬁ46n§yl?H%33NP1U 31.

minimum unlt arranged on a digk when the data is recorded. As
mentioned avove, the aize aof a cluster varies depending on the
recording moda, for example, the size ig maximum for edit mode,
minimum for LP mode, and between maximum and minimum for Sp mode.

FIG. 3 shows an exemplary arrangement of data filea to
be recarded. User data files (AV data and audio data) are
recordad in cluster upits having respective sizes in accordance
with the recording mode of the user file in question. The data
racorded in the system management area is recorded in logical
block units. Each file of AV data is denoted by a title.

The structure of the TOC area is shown in FIG. 4. The
TOC area consiats of a TOC management area, title number area,
and part descriptor area. The data in the TOC area is used to

manage the title information, free area, and defect area.



When the hi QU 37. detects a now defect fluxing recording of tile title
(processing in step S23 shown in FzG 8) or during xep=:.oduct,ior f the
title (processing in step 49 shown in F1G :1 ~.) , tlx%é é&ﬁﬁésg%gg t he now
defect area is recorded in the d r4C infox-mation X the HUD 7.. However,
the axes is considered defective during recording or reproduction, the area
ig not neces9arily regarded zs dEfectiye when XT information is xecox:ded.
In the present enbodi ment, the defect area is used for r.~:cordinr~ 1T
iniorrnai:ion and a cluster in the xT data recording a~. ~ea having the sane
size as that of the defeat area is used to r-c:cord AV data. That is) when
a defect is detected in the n:V a~:ea, the cluster conCaining the defect is

used fox recordi | T while a corresponding area ipn the XT area is
used to record tﬂ’g e qg%(f.“éqrfﬁagﬁmﬁvgdﬁf%ago%%er E]S‘Ilﬁcpﬂbn{ﬁ?rsf H¥ G ecor ding
area is,reali h. 5 0 e .P~-FR i nter ich_indicates the
free a?’éé)??ﬁ ?ﬁg }I"t&%r:‘%cnlang%%ﬁt Eg%ga?lg'l’%g%‘r%gégg FSCdBse?iBEd i n detail
withr £n 0 f o wn 4 1,.+4:he MPU 31-
et or e T ReokT 15 e U apEOR e R piae, RasSE BBl it O
area | iggk:cefinbhecRd GogitMor aat id¥r reéotdel (R3la LAMBR aiXK. stepsd62, the
MPU 31 dnt:~~~:rtti.nes wrether there zs a consecutive free area having a
size Tib ApEi h ROOB 29 agual imdiebtde axlgemudbar biiathef Fihet defteid cl uster
D determined in ~tep S67. in the ZT recording area) rt the MPU 37.

det er mands "LNAT Nt eks ar qooioftea whiehefudicatesothkangebet hafh taister D
door exist) the sequence proceeds to step S63, and in step S63 the MPU 31
adds t Besaddibde. of “PHeMefReott ~-Bedscer Al 'hd sheagoddteesshiell | ast ;
address) to the P-FRA of the TOC managenent area for |IT information (adds
to tholgHaratef the fakectes@d.ptor df the last free area of |~

ir~fo~:mation) . ”I f the ..NP-U 31 determ nes that there is no consecutive
fr~~ areas rta~IP R’ siszd ogdaFet o¥bich diferatRENtPRaRTEA RHE N ~~f ect
Custer D in step S&) then the sequence proceeds to step 564, In slap 564)
Che. MPO3ReF §oEReRR ety Couie ARITRIET HPEominkdct ot hERFER ETRSY St ep
565, the.NPU 3 S the | FE.' i r ' t o | area

havi nggglg{ﬁglé %%f&%?&g#, F%Ktlﬁgtonéf Eg{gefﬁie]’lftggtp%ﬁzrlt. g;gggﬁ%@% (%ér‘::tl}el' area.
In stepaS66hekbhg: MbL I W iftesinl BR {:‘? AR OTIRINOR T 8B OHE {4 step S65 in
the areéa of. the anount equival etlF o that of the defect cluster Din the
?1V datiastechedi nyrpregne ik seepidbdy vhechVRUB tatewr theSehbey TXea
infarmatiox~ Qf tho x'f area of the anmount equivalent to that of the defect
cl ust en¥bereddcoudalhhe shen }S65 o ih$ehaderags cofshbhe 1t\VFEGl' £a '0f- t he
defect cluster D. In step SGB, the MPU 31 adds the TOC i nformation (the
heave &H86{eBginner | Hsdicridreds) thprehereoiveditieverapeanfeymtvadrents to the
size akE the defect cluster D) of the IT inLarrnatior~re,d in step 8G to
the P-B2SAYEPegnbn Tare margyshenet de3CnRier sdoshgoPart esoF iR dat a
(adds tjq_.the chain of the part descriptor of the |ast free area of the TCC
xnf ort 2&tf'on’ of the AV data) . xn step S®, the MPU 31. de~.etes the

i nformation of the e | ust.er scribed d ino tion of the
host R AM 32, an% 'i"ﬁglt g&slf”%ceol{srrﬁlgtegf)hgge%téelrzse am\%a??%sgg%@'ﬂ [{egarlecor di ng

area of t-Re, AVt dad fnddds Ifgrdah@iﬁagiﬁgea “'pegl_ﬁl ée-s%fgql&)%y 9P of.if he A\ data

and ZT data, to Which processing :hc~w i'n as been perforned, axe
descri hadatyrtheehadd i I elphreeRcexh@ptd Gndd: ikl 8167 4( Ans tde entire
recording area before the processing shown p.n FIG 13, and FIG 7.4(B)
shows blietoylért twetoraiarg 1ar ehcakferet fiee prreessicAgnsbewpit e Al Gs 13. The
:; hal ed ax~as represents used areas. FrG 14(C) showe the ~' OC

~. nf ox4REEFHR2Sf 11 Heh AL dztta rafrtedesheiprot edsithg showndescF@.013, and,
FrG 1.h (,D) shows the TOC information of the | f data a:~ter the
r~rcoc288fmr shown in ~'ZG 13. In FIG 14(A), the AV data is continuously

recorded in . . . .
lhe structure of a part descriptor is gshown in FIG. 5.

A part descriptor is 16 byte information consisting of the head



the 11V area w-.th the exception of the defect cluster D area (addresses
~3to CG7.). rn FIG 3.4(B), the area (addresses B to ?%)A Eiﬁhgoggfect
cluster Dis changed to the XT recording area through e groce55|nr~ in
step S63 shown i.n FIG 13, and the area (addresses U to z~l? hav9ng a size
equi valent to that of the t~ofect r.~. uste~: D of the TT recardi.ng area is
changed to the AV data recor:d~. n~g area. According to this processing, the
area (addresses >3 to C~1) of the defedf cluster Dis used as the
x~c~ordi.ny area of the TT information, at:d the arse (addresses G 11
April 2003 31 to G 1) which had beers the recording area of the IT
infaxmation i S Il1:J~d a~ the recording area of the AV data, FIG ~,~ (O
:shows the TOC i nformation o the AV data (only free area), the poinLex~ of

P PRA il aatea i L0 PAIE qaidCR bREOR1 P! 4P JIBR A CRgRh Lhe pointer

M repr €5 addr el ~ao: DT are"ree area, an ain to the

subsequent %;%@%%ﬁ%éﬂg%n( Qiébtc‘if'g}égl “ea&&'{ﬁpfé%ﬁ;@ﬁb%‘é@r esses Gt-0 Z-1

(the area & 0 ata rec hg area in the processing 9110W 1

1Tl Fl Gyrofhakiont(©, g19cé&drdiind RHC BE #EELANT OriRIHRN e@hnbllE &
irl foricitl}taﬁglﬁgd)c‘):ﬁo(norh ygfrge%lrc}eian’gl , %?ﬁe goi nt er) of nP~FRA'se [ rrllltEJI)irﬂcat ggwré, t he

part desgri ofs,ofnkheifieeparediadferipeoRobit Be barPRSRM proRabrea
addxessc~s i~ to G~. i s Cree area, and the chain to the :~uhsec~uent~,
part descrily dnfopeathbrrovalitdd 1), tapr hsedtsddadthegadeshe: da€aloftt ze axes
added to the IT recvxding area i.n the prpcessz.ng showmn in fIG 13y .
Z~er or diing.corl odpitbdusepondafa ttheadadsadencr beed Rartde iheaderfidraed, i n LB~1,
units including the aystem managenent area, and t:Ym HL~D ~. accepts access
wi t houtarchehsueindr agfirpes rof 1§t eati 0F. tpeusendatdefaaen godessragedhi ch
is inplemented in the HDD 1 is pel: forned . In an alternative enbodi nent,
def ect & dd¢ iyl BEdERapcelwdNers thel FonEd PRERVERHERYE dfovi ded
previously,, the ur'lVE.' ¢~r~-"c~ 1.u a7.located to the %X data recordi ng
bre. t oIt 1 A ERGUPO ENGUi M ORIBERGH: (FRe BAR Hstordigoaraa ] s Pr ee,
and trm%he part descriptor which ia subsequent to title 1. If there is

no pointer information specified to the subsequent part

descriptor (the value of the pointer is zero), then the zero

pointer value indicates that there is no chaining to the

subsequent part descriptor. The address of unused area and the

pointer information specified to the subsequent descriptor are

described in the free part descriptor.

The host computer 2 manages the AV data recording area

in unite of LP mode cluster size, and the address number given

baced on this unit is called the HBA (Host Block Address). For

example, asswaing that the cluster size in the LP mode is 256

logical blocks, then the actual LBA is HBA x 256.

for example, for obtaining the TOC information of title
1, a pointer which indicates the part descriptor of title 1 is

obtained from the first and sccond bytes of the title number

area. Based on the address which the pointer indicates (in the



11 April 2003 32 71V data is recorded. '"then, the IT data having a size
equiv7J.ent to that of the defect c~. ugter xs witten ifl t %HQFffﬁﬁ
cluster, the AV data in the save F~rez is transferred to t e 1 ee
zccording aria to thereby enpty the save area. As anot her optaon, an
alternative area may be provided for defective AV cluste~:a and the
conputer can perfozm xepl acenettt of dafgective cluster areas with the
alternative area instead of perform ng skip processing. In the
above-nmenti oned enbodi nents, the host conputer detects the ~:econdary
defect by neans of the error status. ~~owover, as an alternative the MPU
37. collects erroneous LBAs Lromthe I-inv at conpletion of the

mhoceSSAIP e AIEHE 1t ddbit bRt TORE (Vo es EPRBEET off nEth (hA BFZC

di strihuti h t t ol i ncl. but i

151 o ABFPARP RO b T od U EURRL B BBt tftor tREC. Vs PEHEREY g1 on
£ oz AEET Hodi T SuH" & er i

Abovo. Aentr BnBN RO HISY Poe The et c sk e A A% ch as

~ the Int,grpelaaRda beL apas o M9 eSiataol s aa@lin yC QBeskabiNgs ApicangReUtive
| ogi cal blocks is controlled correspondingly to the data recordi ng node, it

i s thenef ene passi bhe the BEAd ikhecdatde®fdiispieertlyyoin acieaayedi ng medi um
wa.tholLtt ;~acriricinc~. recording rata of the data. Further) because a
parti adaaneareé, t hiee faddtesdatod theochl hyirg emrtodeacnipgeona (irlkb&pril 2003
33 defect i.qg changed to a partial area of the second recording area, il is
possi begamplaseheowe ¥redi®i Bg &dheapeitter emtlley is-3)sbs Plelesind thpmwat a zg
x:eproduced fromthe area of the predetermned x'c~/1CJ. a cO1ltilllllng a
def ect t8ar chagningekpigmstt ionnd ther PRERERI G §hei FrPSpadent Paxt of t he

dsfect in the recordi are f .arecording nnd.ium it is ssible to
reprodGGéCFﬁ@tﬂﬁla*ﬁgyﬁﬁ5h0§§qﬁé§§i8?ﬁp I?ﬁFHEQﬁSaaG%?%%ggis rat ed.
G-lhil.e the.present invention.has bee xtid . culariy shown and described
' conFURCEFBNSFTR® phor e ed SEnbBar et S Her 85t LOPE=h; §1 DB b dadid y
appreCltﬁEegugge(&'@&§€ r@rcﬂ's%§&¥to§k'1§diéa&itn@ert%§)ég chOAl Yaaio I changes

may be nade w thout departing t omthe spirit “a ~scope of the invention.
Theref gnea hliisbsidddendad, that chbne @@ﬁr%rm@ chial M rhec h At SEpsled as

i noludzng the enbodi.nmex~ts d.~sc~:ibad harairl, the alternatives nentioned
above khatd ahl Frequ v-ttlcerdsta blietetbe 1 ikl ApbrHed0883sB3dr4dAUMIHL. An
apparatus for recording data as recording units on a recordi ng nmedi um
conpri shagsecond and fourth clusters in the user data area. The free

arca information and defect arca information are each managed as

a gingle continuous information stream by chaining their

respoctive part descriptors as the title informaltion’s part

deacriptors are chained.

Referring Lo the flow chart shown in FIG. 6, the

reproduction processing of the system wmanagement area data which

ia performed when the host computer 2 is started is described.

In step 51, the MPU 31 reads out the TOC area information (the

TOC ianformalkbion written In the HDD 1 is referred to as dTOC

information hereinaftexr) from the system management area recorded

in tho HDD 1.



means for designating one of plural recording nodes; neans for setting the
size of recording units according to said designated recordin, e; and
means for recording the data on the recording nediun1oﬂjazﬁﬁﬁghg$ﬂﬁgunit -
by - recording unit basis, wherein the data includes audio data, video data
and system managenent data. 2. The apparatus according to claim1, further
conprising neans for setting a nunber of recordi ng processes for each
recordi ng node, said nunber of recordi hg processes for each of said nodes
bei ng i ndicative of the nunber of recording processes that are perforned
when recording a unit recording to said node. 3. The apparatus according to
claim1, wherein said recording nediumis partitioned into an audio/vi deo
data recording area and an information technol ogy recording area, 4. The

a it n technol og i 4. The
257 au of vi deo HarkoPotar oy WE T ReiEar g SR b gueibeara s |
audi of vi deo Hara g lared and *SaPd Systé uarh i
2003 ser el Sefd alUoRR Rk RO (ROY ARER AR SBn wilbelR ) e

i's detegf gdd N, S@ Gapudhok ¥i Qgpeﬁregﬁt@ akherhecoh fhfgh R um at |east a

portion of said system managenent data is recorded In sald defect area. 6.

The appgs Al Usa AEGOr AnFark@c cbali M aMagy @Bn whenveu def agtitdise@nks det ect ed
in said audi o/video area of the recording nediumat |east a portion of said

vi deo dede@ondarectrited lhssaadea nfdramtitdont eehdologytay €. oA tAn appar at us
for reproducing data froma recordi ng nmedi um conprising: means for

r ecogni piredetomanigfedoladdak ses ecorthadraaid@dMaddor aidggerenetiesh at hewdata is to
be reproduced; and neans for reproducing data on a recording unit - by
recor di dgf el ttHds s, Aikeretomphit ishy @forternch3 saflie rikadr dlanpubeit 2i s
determ ned on_t he basis of the recording node associated with said unit,
wher ei ¥ He® % Ghfc INGeFEs CafiB? e dat a, vi deo data and syst em managenent

data. 8. The appq%%{%s accordin ngclain%7 Lu ther comprising means for
setting a nunber aréﬂgoagc?%% Bl NEL PR %éc%r?%dﬂ} 1ﬂ8£ﬁ§8e, sai d
o IO BUORERS S ol SEEDCE LS S B8 hadcac ve o
unit aceqp s t0 SAbnARELed or when a power is turned off is

describved referring to a flow chart shown in FIG. 7. 1In step

S$11, the MPU 31 calculates the diffevence hetween oTOC

information wriltten in the host RAM 32 and the dTOC informaktion

written in the HDD 1 and records the difference as a new dTOC

information of the HDD 1.

In step 512, the MPU 31 determines whether the power of

the nost computer is turned off. If the power is determined not

to be turned off, then the host computer 2 enters a wait statc.

If the power is determined to be turned off, then the sequence

procaeds to step $13, and the MPU 31 determines whether a new

defect information is to be added to the oTOC information of the

hogt RAM 32. If the MPU 31 determines that new defect

information is to be added Lo the oTOC information, the sequence

proceeds ta step 814. At step S14 the defect information of the



11 April 2003 36 9. The apparatus according to claim7, wherein said
recording nmediumis partitioned into an audi o/ vi deo daH_ 5§%§Ufﬁj§§3area and
an information technol ogy recordi ng data. 10. The appar t 0% accsr I'ng to
claim9, wherein said video data is recorded only in said audi o/video data
recording area and said system nmanagenent data is recorded only in said_

i nformati on technol ogy recording area. 11. The apparatus according to claim
9, wherein when a defect area is deté8ted in the recordi ng nmedi um during
reproduction, an indication of said defect is stored in the apparatus. 12.
A nmethod of recording data as recording unit on a recording nmedi um
conprising the steps of: designating one of plural recording nodes; setting
the size of recording units according to said designated recordi ng node;

and reeaudi REFbRRadasR N JREHEEREAT WY tTRIIWIRRLS ' 86 BELE “Ei%wiér sg DY -
recording unit basis, wherein the data includes audio data, video dat a and

syst emafaragenpnt 1 dadnd thidy ploeeRBi9bRAMR g kempheém 424 furt her
conprising the step of setting a nunber of recording processes for each

r ecor dbrgugbtetowherend. sdifd thenietl ©f desomndineg phacesswsdd fscteach of said
modes i s indicative of the nunber of recording 11 April 2003 37 processes
t hat af8LpEPpbaBdlsHItE rterc dedrAded tmitheacdOQi bhet precessimrent he The
met hod accordinq to claim12, wherein said recording mediumis partitioned
into ahCZGdFETRTERD dath Fi8@draPrgughedadd &8di-nf or mati on t echnol ogy

Fecor ded onl y ; iORAR Ao B ARE HE AP g AP s S o
which is performed when the host computer 2 records the AV data
is described with reference to the flow chart shown in FIG. 8.
In gtep S21, the MPU 31 acquires the title and recording mode of
the image data to be recorded from the user interface unit (not
shown in the drawing). 1In step 522, the MPU 31 selects the free
area TOC information Spart descriptor information of the free
area) from among the oTOC information (generated from the ATOC
information of the HDD 1 in step S2 shown in FIG. 6) of the host
RaM 32.

In step 823, the MPU 31 determines whether there is a
new defect in the free area indicated by the free area part
descriptor informalion selected in step $22. The determination
ig carried out based on the new defect table generated in the
host RAM 32 in step S3 shown in FIG. 6. If there is a new
dafect, the scquence proceeds to step S$24, and in step S24, the
MPU 31 determincs the address of the cluster which includes the
new defect, excludes it from the chain of the free area, and
praceeda to gtep S25. If the MPU 31 determines that there is no

new defect in step $23, then the sequence proceeds directly to



system managenent data is recorded only in said information technol ogy
recording area. 16. The nethod according to claiml4,1 el el a def ect
area is detected in said audi o/video area of the recor |n§)nediun1at | east
a portion of said system nmanagenent data is recorded in said defect area.
17. The method according to clairm 14, wherein when a defect area is
detected in said audi o/video area of the recording nediumat |east a
portion of said video data is recordﬁf in said informati on technol ogy area.
18. A method of reproducing data fro 3 recordi ng nmedium conprising the
steps of: recogni zing one of plural recording nodes according to which the
data is to be reproduced; and 11 April 2003 38 reproducing data on a
recording unit - by - recording unit basis, wherein the size of each said
recording units is determ ned on the basis of the recording node associ ated
with sakdpud?2%; iherssiep SRE. dbka MBILIdexiked Bhﬁa@%t}a\ﬁ%ég“edéftréeand system
managenent data. 19. The nmethod accoyding . to_clai.m18,, further ,comprising
the stapeafbat 4erFDteFbeR BPe IBHGHFTHYHr 63@5@%% Jfrbrt}?é‘:'a(gjr‘n1 cdtdi ng
node, wherein sajid nunber of %8$ro cinqﬁpr0ﬁ§§§es or eq&%}q&l%,id nodes

i s i ndRAYt t0e JFNLIFETRIGEr * e § pr&CEs SBECTHA 4} € het For med

when T eRIOEAShEd e EERLALAGA %SO, A0 e, [RIEI0N accor i ng 1o

claim récording mediumis partitioned into an audi o/ vi deo

r ecor disng2h8; 30ck 0 JRLQLTRLT 28 1 echnalogy LECaREHE0; AfSfmaitln The et hod
according to cfa|n120, wherein said video data is recorded only in said

audi o/ yi,degrdat an f SERAIdR0 fak e pRstER ibs st eRrpRRagen8nis detwd s recor ded

only in said informati on technol ogy recordi ng area. 22. The met hod

accor dijp@okRaciahm 20, wherein when a defect

In step S26, Lhe MPU 31 issues a retry count limiting
command to the HDD 1. That is, the HDD 1 to which the pregent
invention is applied receives a number of retry limitation from
the host compulter 2 as a command. This command is defined as a
new special command by, for example, the ATA. When data cannot
be correctly written/read to/from the HDD 1 desgpite a number of
retries equal to the limitation, the HDD 1 sends an indication of
the addross of the sector to/from which the write/read failed to
the hosl computer and sets the error status to lnterrupt the host
computer 2. The host computer 2 detects the defective address
whan interrupted.
in step S27, the MPU 31 determines the count N of the

number of recording command issues corresponding to the recording
mode (for example, for edit mode N=3) of the title to be
recorded. More specifically, N is equal to the number of record
operations that the hard drive must perform in order to record a
cluster in accordance with a given recording mode. For example,

il a given cluater has a size of 1024 sectors and the hard drive



area is detected in the recording nediumduring reproduction, an indication
of said defect is stored in the apparatus. 11 April iﬁog 39 2%00%
recordi ng medium for storing data, conprising: an audi 8&0 data
recording area for storing video data, said video data being recorded in
sai d audi o/ video data recording area on a recording unit - by - recording
unit basis according to one of a plunality of recordi ng nodes, the size of
each said recording unit being determned on the basis of the recording
node associated with said unit; and an information technol ogy data area for
storing system managenent data, wherein the data includes audi o data, video
data and system managenment systemdata. 24. The recording medi um accordi ng
to claim 23, wherein when a defect area is present in said_audio/video area
at | eagwcarder inownbEs sofi R ofasagEaEat Wats Afedbidéd racdaddteef ect area.
25. The record|nfﬂnedlun1accord|ngéto cl aim 24, wherej n when a_defect area

is predeRerAnlsahds bt o/ dEGParél: at he MRY 3 5656 BASoFONRF ¢ vi deo dat a
is recorded iin sajd infor ion technol ogy area. 2 pparat us for

record@ﬁécﬁﬁﬁﬁea i% ?%@%Fﬁfg hFuﬁ?ﬂ%ﬁ? c?ﬂﬁﬁpgnd ué a'f‘egion and a
dlsper5|ve ggta regi on, conpr|5|ng means for detectlng a defective regi on
wi t hi n SAP&%Eont i nuous dat a regi on; 11 April 2003 40 neans for recording

continuous data gfdg Qérg@zssl Vcdabd 9Nt OoS@l.d J 60r dhRgnmedi tge and neans
for controlling said ans for recording to record said dispersive data in

sai d dispeksikVecdahandSUPERNAY Haai fe e BiGlg Waaae®yoNse24f The appar at us
according to claim 26, wherein said nmeans

host computer 2 to an LBA. In step 830, the MPU 31 issues a
command to indicate the HDD 1 Lo record the title {acquired firom
the user interface unit in step 821) by way of the data bus 37
aad the ATA I/F 38. The recording command is issued based on the
iWIOC informaktion of the built-in RAM 40. At that time, a
recordable clustetr is sclected based on the TOC information chain
of free arca of the iWTOC information as the recording position.

¥n step 831, the MPU 31 determines whether the count
value of the recording command issue count counter is zero. ILf
the MPU 31 determines that the count value of the recording
command issue count counter is not zero in step $31, then the
sequence proceeds to step $32, and 1 is added to the count value
{(the value set in step S28) of the recording command issue count
counter. The sequence thereafter returns to step S30 and a
racording command is issued again.

Tf the MPU 31 determines the count value to be zero
(the number of recording command issues is N+1) in step S$31, then
the sequence proceeds to step S33. In step $33, the MPU 31

determines whicther recording of the title acquired in step S21 is



for detecting further conprises neans for detecting in said dispersive data
region a region that has a size equal to or larger than,t sh z sai d
defective region. 28. The apparatus according to cIain?% g8§h%r29§§at | east
a portion of said continuous data is recorded in said region having a size
equal to or larger than the size of said defect region. 29. The apparatus
according to claim 26, wherein said contjpuous data includes audio data and
vi deo data and sai d dispersive data includes system nanagenent data. 30.
The apparatus according to claim 26, wherein said neans for controlling
controls said nmeans for recording to record at |least a portion of said
continuous data in said dispersive data region. 11 April 2003 41 31. An
apparatus for reproducing data froma recordin nediun1havln9%a cont i nuous

dat a regi 6/ BRdeaded spetisitie YA a3t elfite MR Rpr RS i FF- o REahs +Or providing a
| ocation within,said recordi nedi um of sai d continuous data_reqi and
sai d di $p§F§f’5§lﬂgt 2 %ﬁ i Q’%eﬁﬁge#{ort%fe5?8‘&%%?%&62% fgnugu%t%%%az_%gnd .

di spersi ve dat g.f o) §f"éje€seﬁﬂgdh&%é§eg!fuﬁhea9& &d @ s6enigol ling said
means for repr08UC|ng fo reproduce as dispersive data at [east a portion of

sai d di spef@i-wgudat achddr hanabespedecerdgd smsayl continuous data
region. 32. The apparatus according to clalm 31, wherein said neans for

controlling is operablichd MpUeprLodeicer@niesonhe nueus-diype tdaba atdédast a
portion of said continuous data which has been recorded in said dispersive
dat a regi oWep3833Thehappariting addvrt of thecrecmB bikdeei andbngl
conti nuous data inﬁl des audi o ,and video data and sai d .di spersive data

a

i ncl udes SYSFERPnBhaGRMEMtCUEEd. 8% e A TRECROLR DIt dYdithg BREE B %
2o 0 TRALNILRN] o GO HRMAAA FRBLAINL A UroRRLIER o
to tha subsequent part descriptor) are recorded in the oTOC
information of the host RAM 32. In step S35, the MPU 31 deletes
the data indicating the new defect area from the new defect table
ancd adds the addresses denoting the extent containing the new
defeel; area to the secondary defect list area of the oTOC
information of the host RAM 32, and the host computer 2 enters a
walt state.
The processing perflovmed in step S22 to step 525 shown
in FIG. 8 is described further referring to FIG. 9. FIG. 9(A)
shows the free area intormation which the MPU 31 has selectaed
from the oTOC information of the host RAM 32 and FIG. 9(B) shows
the oTOC information. FIG. 9(C}) shows the iWTOC information
which the MPU 31 generates in the builk-in RAM 40, and FIG. 9(D)
showa the new defect table obtained as the result of a new defect
detected by the MPU 31,
FIG. 9(A) shows the content of the part descriptor in

the free avea., The free area consists of three areag, the first



42 detecting a defective region within said continuous data region;
recording continuous data_and di spersive data onto salqlr%%%ﬁqlg%ogedlum
via a neans for recording; and controlling said neans for récording to
record said dispersive data in said dispersive data region and in said
defective region. 35. The nethod according to claim 34, wherein said step
of detecting further conprises the sjgp of detecting in said dispersive
data region a region that had a size equal to or larger than the size of
sai d defective region. 36. The nmethod according to claim 34, wherein at
| east a portion of said continuous data is recorded in said region having a
size equal to or larger than the size of said defect region. 37. The nethod
according to claim 34, wherein said continuous data includes audi o and
vi deo data ranrd thai drdirspeddives dat @ andl Laels sidveam wnagetbat sdadad 38.
The met hod according to claim39, further conprising the step of
cont r oftdengirsmi thameahbs fbaxrt exdimhiasgofo2 s eamt dat laddgiesa pbrélonand said
continuous data in said dispersive data region. 11 April 2003 43 39. A
net hod:Heort:tragsy ddgei ngedahas flomak arscordrags rafdi4Mmassyithg &2&bnt i nuous
dat a region and a dispersive data region, conprising the steps of:

address of n.

FIG. 9(R) shows the part descriptor information of the

aoTOC information of the host RAM 32. . In the content of the part

deascriptor of the title 2, 16 in the first row representa the

head address of the first extent (continuous HBA area on the HDD

1), and 23 representg the last address of the first extent. 32

in the second row represents the head address of the subseguent

extent, and 39 repregents the last address of the subsequent

extent. h'FYF..FF in Cthe third row represents that there is no

data in the Following areas (cleared). In other words, the data

of title 2 is recorded in two extents dividedly. The content of

the part descriptor of the free area and the part descriptor of

Lhe defect area is h'FF..FF, and represents that there-is no free

arvea description and no defect area description because there 1g

no data.

FIG. 9(C) zhows the content of the iWTOC information

which has been gencrated in the built-in RAM 40 of the MPU 31 by

the MPU 31 duvring step 825 after the processing in steps S23 and

§24 performed by the MPU 31. The area denoted by addrxess 2 out

of the extent (having the head address of 0 and the last address

of 7) in the first row in the free area in FIG. 9(A) is

dolbermined to be in a new defect area, and the first area is



providing a location within said recordi ng nedi um of said continuous data
regi on and sai d dispersive data region; reproducing coq?iﬂgggg ggbg and

di spersive data from said recording nediumvia a neans for reproduci ng; and
controlling said nmeans for reproducing to reproduce as di spersive type data
at least a portion of said dispersive data which has been recorded in said
continuous data region. 40. The nethod according to claim39, further
conprising the step of controlling said neans for reproducing to reproduce
as continuous type data at |east a po??ion of said continuous data which
has been recorded in said dispersive data region. 41. The nethod accordi ng
to claim39, wherein said continuous data includes audi o data and vi deo
data and sai d dispersive data includes system managenent data. 42. A
recordi ng nedi um for storing continuous data and dispersive data, |

conpr i si¥Rjudedc dpEPAABEsNGat T 634 BROYR OB N Gaid) daw shsushaina; a

di spersive data region for storing said_dispersive data; and 11 Apri

2003 440f der &&€%r 8§FBn | FReXRferan th&i §resmTsRARNIRE PégltlR; wherein

sai 0 def oot reglons 2, MPRaged. a5 10 110l LpaLd ShERSLS N 9eLaaT BRLON Such
end address of 31, and the second free area has the start address
of 40 and the end address of n. The iRTOC information is
h’' ¥, .FF because no data is written.

The new defect table shown in FIG. 9(D) represents the
area where the MPU 31 detects an error in step S23 shown in FIG.
8. In this case, the new defect table represents that the area
at address 2 of the free area is newly detected secondary defect.
The MPU 31 has detected the new defect and the defect has been
raecorded in the new defect tdble in the built-in RAM 40,

FIG. 10 shows the oTOC information, iTOC information
and inforwmation of the new defect table in the built-in RAM 40
after recording of title 2 has been ended as shown in FIG. 9 and
gteps 834 and S35 shown in FIG. 8 have been completed. FIG.
10(A) shows the oTOC information of the host RAM 32, one extent
(having the head address of 0 and last address of 7) 1s added to
Lhe part descriptor in the defect area in comparison with FIG.
9(R) .where one extent is not added. This extent is generated as
a result of the MPU 31 adding the addresses denoting the extent
containing the neQ defect arca to the secondary defect area list
of the oTOC information in step 835 shown in FIG. 8. FIG. 10(B)
is the same as FIG. 9{(C), and description is omitted. The new

defecl table of the built-in RAM 40 of the MPU 31 shown in FIG.



sai d defect region despite said defect region being included wthin said
continuous data region. 43. The recording nediun1accorggng to Cé@i5]42’
wherein said continuous data includes video data, and i pa%%p g've dat a
i ncl udes system nanagenent data. 44. The recording nediumrecording to
claim43, wherein at |east a portion of said video data is recorded in said
di spersive data region. .AL. A% AAYY. A A{%A A{9. A . A .Au. Au. Au. Ay . Aa. AL AY(
AAAQ2.AA%AA e Ay. Ay. A3 L AUYA LA
CAY.AL %A A%NA AY CAF% A Y. Ar. A?.ASS.A'S. As@ AsS. As, . A" . AL. Asy. Af . Af SWK2>
Spxz| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca] c”a] ca] ca] ca] ca]
ca] ca] ca] ca] c”a] cha] c”a]ca]cMalca]c:alca 689B{~167;
| Lnoesu} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] ca]ca]c
a] ca] capdg) cedped ouitvn]tde] capodl cal cifledlipaCpf thg Pnformation of the

address 2 from the information shown in FIG. 9(D) (deleted based

on vecording of the extent including the address 2 in the paxrt

deseriptor of the defect area of the oTOC information) through

the processing of step 35 shown in FIG. 8.

Updating of the system management area information

involved when the host computer 2 reproduces the AV data is

dascribed with reference to the flow chart shown in FIG. 11. 1In

step S41, the MPU 31 acquires a title of the image data to be

reproduced form a user interface unit (not shown in the drawing).

In step 842, the MPU 31 selccts the TOC area information

' corresponding to the title from among the oTOC information

(generated from the dTOC information of the HDD 1 in step 82

shown in FIG. 6) of the host RAM 32, 1In step 43, the MPU 31

writes the oTOC information gelected in step 842 in the

predetermined address of the built-in RAM 40 in the MPU 31, and

genorateg the IRTOC information.

In step S44, the MPU 31 issues a retry count limiting

comeand to the HNDD 1. In step 845, the MPU 31 determines the

count N of the number of reproduction commands limitations in

accordance with the recording mode (for example, edit mode) of

the title to be reproduced. In step S46, the MPU 31 sets the

number of reproduction commands countexr to N.

In step 847, the MPU 31 converts HBA which is the

address used when the host computer 2 manages the AV data
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racording area to an IBA. In step S48, the MPU 31 issues a
command which indicates reproduction of the title l{acquired form

' Lhe user interface in step 841} to the HDD 1 by way of the data
bus 37 and ATA I/F 38.

In step S48, the MPU 31 determines whether there is any
ervor in the reproduced AV data supplied from the HDD 1 by way of
the ATA I/F 38. If the reproduced AV data is determined to be
erroneous, bthae sequence praceeds to step S50 where the MPU 31
recoynizes that the hogt address corresponding to the reproduced
AV data detected in step 549 is a new defect area, and the hosat
addreans of the new error area is recorded in the new defect table
of the built-in RAM 40. The sequence then proceeda to step SS1.
If the MPU 31 determines in step S49 that the AV is not
exroneous, step S50 is skipped and the sequence proceeds @irectly
to step 551.

In gtep 851, the MPU 31 determines whether the count
value (the value set in step S46) of the number of reproduction
commands couuter is 0. If the MPU 31 determines the count wvalue
not to be 0, the sequence proceeds to step 852, and 1 1is
subtiracted from the count value of the number of reproduction
commands counter. Thoreafter, the sequence returns to step S48,
and the MPU 31 again issues a reproduction command.

If the MPU 31 determines the count value to be 0 (the
nunbetr of reproduction commands issued has reached N+1), then the

MEPU 31 determines in step S53 whether reproduction of the title



}xsni d_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] cal] ca] ca]ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! | Jeg8?BEFI XY_cx} xsni g C ]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]c ?c %) %L g]jﬁg] calcalc
- a] ca] cal X\Weege@\P! $| w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] cMa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca! $$%

%I[)S****++, x/////0KO0011262a2222#3, 333| w mhc”"Y] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca] c”™a] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca! 33
) AWled4h45N9\ 9 92; @===>; >SM>>>>

2U??2?2?22@ @ ACAXA~A} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ~AAAAA, BnB{ B~BBCDEDDD
DEE?EEEEEF/ FeFEFFF) GAGq wr mhe? g %ca] c%‘}ica] cal ca] ca] caﬁﬂ: caJ ca] ca] ca
] ca] ca‘]céla‘]i&%lcé]‘cafEE] %&} c’aﬂ @%jeda) cAf calre YA da P PERTESF HHHH;

cal caP AP ARt O DRt e L 8'9%8% S AP Spe A BB AR o1 6] oh T
é’f’%ﬁ %%’c\ \c\sfcéF%aur%aﬁ%ta] St AT L i T LRk b et
al

jujl kK] eItl"/]l Gnqsr r rt E’P/%(%xexy{I{f{ |tjhExMFU’?3]L|detrﬁ1m}‘i\?]e]sc]lcaf ])ca?ca] ca] ca] caj

]ca] Ica];&%ld vaheahaat cahcal salclcakeal Ratcatsmhnalcal eakeakcal Galeal cal cal ca
ca be

+9<Cp{dt=@&G Xq{vql gb] X] ]] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] cal] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ySad@BPSGACRzupkf a\ W ]
] ca] ca] ca] ca] calfFba] pa@ca]sa]g:a:]axat]nm]ada}n“a‘]em]&%ﬁ] cakep| €aBcahnd] caV] ca] cal
caV] ca] ca] ca] caLca] ca] ca] cal! xesv>CAORqQ ~ Ox1qgx| vgl gb] W] U] ca] ca] ca] ca] ca] ca
Ul ca] cSa-]e@aFéﬁ] ehpwa] &9] E&f ca]]]ca]cé}léfa]\ea] @esquidleshheaeda] wakba) ca] ca] ca] ca
caj ca] cal f <n<IJMnMBdDzu lﬂ l.cal ca] ca] c”a] ca] ca] cal.c”a] ca] ca] ca]ca] ca]c
a] ca] ¢&EEF B&}cé?cgfﬁa] {:%U] a’]%a]leé &a%éa]'%at]%q é&}feamaba%zl{ 1] x1 Xq} xsni

aTca) SER) £ ﬁ%ﬁa% TEEAEE e R AR S TR BT By Ca e cay

ca] cahealga %Lcal @@@Lﬁ?ﬁ%@glg? alalicahar] a3l ]&agﬁ fé@, cgj ca] ca] cal

calca!,"0l't]=vbql T xsnl ca] cal ca] ca] ca ca] ca] ca] ca] ca

] ca] calrealwalieal aaksa) £a) calcalen] ealepl spdwalarl Galreahadibk* 2hEnea} xsni d_Z
]1ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]calcalc
a) ca] ¢#] a‘a:]coa]lca]rca]leax]leia] daz 3! fcktov®I&bY )the MPU 31 in step S49 in
C@L0%6& () -5 1096& ()-!0s$10966& () - ! 6S$L0%5#5& () - ! Ns$10% ; & () - be}~<.
1055! Kol gomsaefpct " 1abiss: ¢f Uf&&by@%p&l(wﬂ&&’ 109%6& ()-"1t& ! 10%YaY& () -
& 1'10% & esu_dE 1055! 10%, & - 1t - #1009 #10% & ()-3

9510(V({& 0) (?3103@&‘“(‘? ’:L%)g’s) 1 08 GE-WEf\'A}F”]lO‘i"f )n(t)“’ tée‘eaét(lz)‘ 8 8

108 %E< @%%Q%l og&tgg thﬁylo%%§mg%14l@y- gﬁ%égond @% %3¥é5§éééﬁts

the part descriptor of the free area, and the third block
represents the part descriptor of the defect area. In the case
of FIG. 12(a), the part descriptor of the title information
consiasls of two titles, namely title 1 and title 2.

In FIG. 12(a), for the part descriptors of title 1, 0
in the first row represents the head address of the firxst extent,
and 3 represents the last address of the first extent. B8 in the
second row represents the head address of the subsequent extent,

and 15 xepresenta the last addresg of the gubsequent extent. In
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other words, the data of title 1 is recorded in two extents
dividedly. h'FF..FF in the third row represents that there is no
data in the following areas. The information of title 2 is
formatted in the same wanner as that of title 1, and therefore
dageription of the title 2 information is omitted,

For the part descriptors of the free area shown in FIG.
12(A), 3 in the first row represents the start address of the
first free area and 7 in the first row represents the last
address of the first free area. 24 in the second row represents
the head address of the subsequent free area and 31 in the second
row represents the end addrxegss of the subsequent area. 40 in the
third row representa the start address of the free area and n in
the third row represents the end address of the third free area.
In other woxrds, the fixee area consists of three areas.

h'/F¥F, .FF of the part descriptor of the defect area
shown in FIG. 12(A) represents that there is no defect area.

‘ FIG., 12(B) shows the content of the 1RTOC information
which is written in the built-in RAM 40 of the MPU 31 in step 543
shown in FIG. 11 aftexr the MPU 31 selects the part descriptor of
title 1 (sclected in step S42 shown in FIG. 11) of the oTOC
information shown in FIG, 12(A).

FIG, 12(C) shows the new defect table of the built-in
RAM 40, namely, Lhe disk address at which the MPU 31 has detected
an crror in step 850 shown in FIG, 11. 1In this case, the address

2 is determined to be the address of a secondary defect detected
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during reproduction of the data of title 1, and thues the addrxess
2 is recorded in the new defect table in the built-in RAM 40 by
the MPU 31.

When the MPU 31 detects a new defect duxing recording
of the title {processing in step 823 shown in FIG. 8) or during
reproduction of the title (processing in step 49 shown in FIG.
11), the address of the new defect area is recorded in the 4ATOC
information of the HDD 1. However, the area is considered
daefective during recording or reproduction, the area is not
necaggarily regarded as defective when IT information is
recorded. In the present embodiment, the defect area is used for
rocording IT information and a cluster in the IT data recording
area having the same size as thakt of the defect area is used to
record AV data. That is, when a defect is detected in the AV
area, the cluster containing the defect is used for recording IT
data while a corresponding arca in the IT area is used to record
the displaced AV data.

The replacing of the recording area is realized through
uge of the P-FRA pointer which indicates the free area in the TOC
management area. The process is described in detail with
reférence to the flow chart shown in FIG, 13.

In step 861, the MPU 31 determines the size of the
defect cluster D in the secondary defect area list of the oTOC
information of the host RAM 32, In step S62, the MPU 31

deternines whether there is a consecutive free area having a size
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in step S61 in the IT recording area. If the MPU 31 determines
that a free area of a cize equal to or larger than cluster D does
exist, the sequence proceeds to step S63, and in step $63 the MPU
31 adde the address of the defect cluster D (the head address and
last address) to the P-FRA of the TOC management area for IT
information (adds to the c¢hain of the part descriptor of the last
fraec area of IT information).

If the MPU 31 determines that there is no consecutive
free area having the size equal to or larger than that of the
defect cluater D in step 862, then the sgequence proceeds toc step
S64. In step S64, the MPU 31 igsues a retry count unlimiting
command to tiie HDD 1. 1n step $65, the MPU 31 reads out the IT

' information of the consecutive area having a size equivalent to
that of the defect clugter D of the IT area. In step S66, the
MPU 31 writes the IT information read out in step 865 in the area
of the amouunt equivalent to that of the defect cluster D in Lhe
AV data recording area. In step S67, the MPU 31 rewrites the TOC
information of the IT area of the amount equivalent to that of
the defect cluster D read out in step S65 to the address of the
AV area of the defect cluster D.

In step 568, the MPU 31 adds the TOC information (the
head address and last address) of the consecutive area

{equivalent to the size of the defect cluster D) of the IT

information read in atep S65 to the P-FRA of the TOC management
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IOIlléég%/thc MPU 31 deletes the information of the defect cluster D
degscribed in the oTOC information of the host RAM 32, and the
host compubter 2 enters a walt state.

The recording area of the AV data and IT data and the
T0¢ information of the AV data and IT data, to which processing
shown in FIG. 13 has been performed, are described further with

+ reference to FIG. 14. FIG. 14(A) showg the entire recording area
before the processipg shown in FIG. 13, and FIG. 14{B) shows the
entire recording area after the processing shown in FIG. 13. The
sthaded areas representy used areas. FIG. 14 (C) shows the TOC
information of the AV data after the processing shown in FIG. 13,
and FIG. 14(D)} showg the TOC information of the IT data after the
processing shown in FIG. 13,

In FIG. 14(A)}, the AV data is continuously recorded in
the AV area with the exception of the defect cluster D area
(addrxesses B to C-1). In KFIG, 14(B), the area (addresses B to C-
1) of the defect cluster D is changed to the IT recording area
through the processing in step 863 shown in FIG. 13, and the area
(addresses G to %-1) having a size equivalent to that of the
detect cluster D of the IT recording area is changed to the AV
data recording area. According to this processing, the area
(addresses B to C-1) of the defect cluster D is used as the

recording area of the IT information, and the area ({(addresses G
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to Z-1) which had been the recording area of the IT information
iz uned ag the recording area of the AV data,

FIG. 14(C} shows the TOC information of the AV data
(only free area), the pointer of YP-FRA" indicatea M, the part

' descriptor of the free area of the pointer M represents that
addresgseyg D to D-1 are free area, and the chain to the subsequent
part descriptor (pointer value N) represents addresses G to Z-1
(the area added to the AV data recording area in the processing
shown in FIG. 13},

FIG. 14(D) shows the TOC information of the IT
information (only free area), the pointer of "P-FRA" indicates 0,
the part descriptor of the free area of the pointer 0 representd
that addresses I’ to G-1 ig Ffree area, and the chain to the
subgequent park descriptor (pointer value P) represents addresses
B to C-1 (the area added to the IT recording area in the
procegsing shown in FIG. 13).

Recording or reproduction of the data in the IT area is
performed in LBA units including the system management area, and
the HOD 1 accepts access without the number of retry limitation.
The usual defect processing which is implemented in the HDD 1 is
pevformed.

In an alternative embodiment, defect areas may be
processed as followd. A save area ia provided previously, the
save area is allocated to the AV data recording are temporarily

without checking whether the IT recording area is free, and the
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AV data is recorded. Then, the IT data having a gize equivalent
to that of the defect clugter is wrxitten in the defect cluster,
the AV data in the save area ig transferred to the free IT
recording area to thereby cmpty the save area.

As another option, an alternative area may be provided
for defective AV clusterxs and the computer can perform
replacement of defective cluster areag with the alternative area
instead of performing skip processing.

In the above-mentioned embodiments, the host computer
detects the secondary defect by means of the error status.
Howaver, as an alternat:ive the MPU 31 collects erroneous LBAs
from the HDD at complelion of the reproduction command so that
checking error status during reproduction is unnecessary.

In the present invention, the digtribution medium for
distributing the computer program to execute the above-mentioned
processing to users includes, but is not limited to, the
information recording medium such as a magnetic disk and CD-ROM
and other network transmisgsion medium such as the internet and
Aigital satellite.

Ag described hereinbefore, because the size of a group
concisting of consecultive logical blocks is controlled
correspondingly to the data recording mode, it is therefore
possible to record the data efficiently on a recording medium
without sacrificing recording rate of the data. Further, because

a partial area of the first data recording area containing a
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defect is changed to a partial area of the second recording area,
it is possible to use the recording area efficiently. Also,
beeaunse the data is reproduced from the area of the predetermined
range containing a defect during a period of time for recording
the poaition of the defect in the recording area of a recording
medium, it is possible to reproduce the data as much as possible
even through a defect is generated.

While the present invention has been particularly shown
and described in conjunction with preferred embodiments thereof,
it will be readily appreciated by those of ordinary- skill in the
art that vavious changes may be made without depaxting from the
spirit and scope of the invention. Therefore, it is intended that
the appended claims be intexpreted as including the embodiments
described herein, the alternatives mentioned above, and all

equivalents thereto,
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CLAIMS
1. An apparatus for recording data as recording units on a

recording medium, comprising:

means for designating one of plural recording modes;

means for setting the size of recording units
according to said designated recording mode; and

means for recording the data on the recording medium
on a recording unit - by - recording unit basis, wherein the

data includes audio data, video data and system management data.

2. The apparatus according to claim 1, further comprising
means for setting a number of recording processes for each
recording mode, said number of recording processes for each of
said modes being indicative of the number of recording processes

that are performed when recording a unit recording to said mode.

3. The apparatus according to claim 1, wherein said recording
medium is partitioned into an audio/video data recording area

and an information technology recording area.

4, The apparatus according to claim 3, wherein said video
data 1s recorded only in said audio/video data recording area
and said system management data 1s recorded only in said

information technology recording area.
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5. The apparatus according to claim 3, wherein when a defect
area 1is detected in said audio/video area of the recording
medium at least a portion of said system management data 1is

recorded in said defect area.

6. The apparatus according to claim 3, wherein when a defect
area 1is detected in said audio/video area of the recording
medium at least a portion of said video data is recorded in said

information technology area.

7. An apparatus for reproducing data from a recording medium,
comprising:

means for recognizing one of plural recording modes
according to which the data is to be reproduced; and

means for reproducing data on a recording unit - by -
recording unit basis, wherein the size of each said recording
unit is determined on the basis of the recording mode associated
with said unit, wherein the data includes audio data, video data

and system management data.

8. The apparatus according to claim 7, further comprising
means for setting a number of reproducing processes for each
recording mode, said number of reproducing processes for each of
sald modes Dbeing indicative of the number of reproducing
processes that are performed when reproducing a unit according

to said mode.
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9. The apparatus according to claim 7, wherein said recording
medium is partitioned into an audio/video data recording area

and an information technology recording data.

10. The apparatus according to c¢laim 9, wherein said video
data is recorded only in said audio/video data recording area
and said system management data is recorded only in said

information technology recording area.

11. The apparatus according to claim 9, wherein when a defect
area is detected in the recording medium during reproduction, an

indication of said defect is stored in the apparatus.

12. A method of recording data as recording unit on a
recording medium, comprising the steps of:

designating one of plural recording modes;

setting the size of recording units according to said
designated recording mode; and

recording the data on the recording medium on a recording
unit - by - recording unit basis, wherein the data includes

audio data, video data and system management data.

13. The method according to claim 12, further comprising the
step of setting a number of recording processes for each
recording mode, wherein said number of recording processes for

each of said modes 1is indicative of the number of recording
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processes that are performed when recording a unit according to

said mode.

14, The method according to claim 12, wherein said recording
medium is partitioned into an audio/video data recording area

and an information technology recording area.

15. The method according to claim 14, said video data is
recorded only in said audio/video data recording area and said
system management data 1s recorded only in said information

technology recording area.

16. The method according to claim 14, wherein when a defect
area 1s detected in said audio/video area of the recording
medium at least a portion of said system management data is

recorded in said defect area.

17. The method according to claim 14, wherein when a defect
area is detected in said audio/video area of the recording
medium at least a portion of said video data is recorded in said

information technology area.

18. A method of reproducing data from a recording medium,
comprising the steps of:
recognizing one of plural recording modes according to

which the data is to be reproduced; and
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reproducing data on a recording unit - by - recording unit

1

basis, wherein the size of each said recording units

determined on the basis of the recording mode associated with

said unit, wherein the data includes audio data, video data and

system management data.

19. The method according to claim 18, further comprising the
step of setting a number of reproducing processes for each
recording mode, wherein said number of reproducing processes for
each of said modes is indicative of the number of reproducing

processes that are performed when reproducing a unit according

to said mode.

20. The method according to claim 18, wherein said recording

medium is partitioned into an audio/video recording area and an

information technology recording area.

21. The method according to claim 20, wherein said video data
is recorded only in said audio/video data recording area and

said system management data is recorded only in said information

technology recording area.

22. The method according to claim 20, wherein when a defect

area is detected in the recording medium during reproduction,

indication of said defect is stored in the apparatus.

10m

10
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23. A recording medium for storing data, comprising:
an audio/video data recording area for storing video data,
said video data being recorded in salid audio/video data
recording area on a recording unit - by - recording unit basis
according to one of a plurality of recording modes, the size of
each said recording unit being determined on the basis of the
recording mode associated with said unit; and
an information technology data area for storing system

management data, wherein the data includes audio data, video

data and system management system data.

24, The recording medium according to claim 23, wherein when a
defect area is present in said audio/video area at least a

portion of said management data is recorded in said defect area.

25, The recording medium according to claim 24, wherein when a
defect area 1is present in said audio/video area at 1least a
portion of said video data 1is recorded in said information

technology area.

26. An apparatus for recording data on a recording medium
having a continuous data region and a dispersive data region,
comprising:

means for detecting a defective region within said

continuous data region;
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onto said recording medium; and
means for controlling said means for recording to record

said dispersive data in said dispersive data region and in said

defective region.

27. The apparatus according to claim 26, wherein said means
for detecting further comprises means for detecting in said
dispersive data region a region that has a size equal to or

larger than the size of said defective region.

28. The apparatus according to claim 27, wherein at least a
portion of said continuous data 1is recorded in said region
having a size equal to or larger than the size of said defect

region.

29. The apparatus according to claim 26, wherein said
continuous data includes audio data and wvideo data and said

dispersive data includes system management data.

30. The apparatus according to claim 26, wherein said means
for controlling controls said means for recording to record at
least a portion of said continuous data in said dispersive data

region.
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having a continuous data region and a dispersive data region,
comprising:
means for providing a location within said recording
medium of said continuous data region and said dispersive data
region;
means for reproducing continuous data and dispersive data
from said recording medium; and
means for controlling said means for reproducing to
reproduce as dispersive data at least a portion of said

dispersive data which has been recorded in said continuous data

region.

32. The apparatus according to claim 31, wherein said means
for controlling i1s operable to reproduce as continuous type data
at least a portion of said continuous data which has been

recorded in said dispersive data region.

33. The apparatus according to <claim 31, wherein said
continuous data includes audio and video data and said

dispersive data includes system management data.

34. A method of recording data on a recording medium having a
continuous data region and a dispersive data region, comprising

the steps of:
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detecting a defective region within said continuous data
region;

recording continuous data and dispersive data onto said
recording medium via a means for recording; and

controlling said means for recording to record said
dispersive data 1in said dispersive data region and in said

defective region.

35. The method according to claim 34, wherein said step of
detecting further comprises the step of detecting in said
dispersive data region a region that had a size equal to or

larger than the size of said defective region.

36. The method according to claim 34, wherein at least a
portion of said continuous data is recorded in said region
having a size equal to or larger than the size of said defect

region.

37. The method according to claim 34, wherein said continuous
data includes audio and video data and said dispersive data

includes system management data.

38. The method according to claim 34, further comprising the
step of controlling said means for recording to record at least
a portion of said continuous data in said dispersive data

region.
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comprising the steps of:

providing a location within said recording medium of said
continuous data region and said dispersive data region;

reproducing continuous data and dispersive data from said
recording medium via a means for reproducing; and

controlling said means for reproducing to reproduce as
dispersive type data at least a portion of said dispersive data

which has been recorded in said continuous data region.

40. The method according to claim 39, further comprising the
step of controlling said means for reproducing to reproduce as
continuous type data at least a portion of said continuous data

which has been recorded in said dispersive data region.

41. The method according to claim 39, wherein said continuous
data includes audio data and video data and said dispersive data

includes system management data.

42, A recording medium for storing continuous data and
dispersive data, comprising:

a continuous data region for storing said continuous
data;

a dispersive data region for storing said dispersive

data; and
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iSpersive data region such that dispersive data is stored in
said defect region despite said defect region being included

within said continuous data region.

43. The recording medium according to claim 42, wherein said
continuous data includes video data, and said dispersive data

includes system management data.

44 . The recording medium recording to claim 43, wherein at
least a portion of said wvideo data is recorded in said

dispersive data region.



